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P-ROCEEDI-NGS
8:04 a.m
MS. SCUDI ERO.  Good norning. W are ready
to begin this neeting of the Othopedic and
Rehabilitation Devices Panel. | amJan Scudiero, the
Executive Secretary of this panel and a reviewer in
the Division of General Restorative and Neurol ogi cal
Devices. W have the usual housekeeping first. |If
you haven't al ready one so, pl ease sign the attendance
sheets that are on the tables by the door and pick up
your agenda i nfornmation.
The next tentatively schedul ed neeting of
t he panel that was tentatively schedul ed for Novenber
3rd and 4th is cancel ed because there is no agenda
itemready for panel review
Upcom ng panel neetings are announced on

our Advisory Panel website, in the Federal Register,

and on the tel ephone information Iine. Please nonitor
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the panel website for future neeting information.
Information goes up on this site first before the
ot her two | ocati ons.

Finally, as acurtesy tothe others inthe
roompl ease turn off or silence your cell phone during
t he neeting.

Dr. John Kirkpatrick is unable to be with
us today.

| will nowread into the record two agency
statenents prepared for this neeting, the Appoi ntnment
for Tenporary Panel Chair Statenent, and the Confli ct
of Interest Statenent.

"l appoint Sandra H. Naidu, MD., Ph.D.
a voting nmenber of the Othopedic and Rehabilitation
Devi ces Panel as Acting Panel Chair for the Septenber
8th and 9th, 2005, neeting of the panel."™ This is
signed by Daniel G Schultz, MD., Director, Center
for Devices and Radi ol ogi cal Heal th on Septenber 7th.

The Conflict of Interest Statenent. The
Food and Drug Admnistration is convening today's
nmeeting of the Orthopedic and Rehabilitation Devices

Panel of the Medical Devices Advisory Conmttee under
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the authority of the Federal Advisory Commttee Act of
1972.

The Advisory Panel neeting provides
transparency i nto the agency's del i berative processes.
Wth the exception of the industry representative al
menbers of the panel are special governnent enpl oyees
or regular federal enployees from other agencies
subject to the federal conflict of interest |aws and
regul ati ons.

FDA has determned that nmenbers and
consultants of this panel are inconpliance with the
federal conflict of interest |laws including, but not
l[imted to, Part 18 of the U S. Code, Section 208, and
Part 21 of the U S. Code, Section 355(n)(4).

Under Part 18, U S. Code, Section 208
applicable to all governnent agencies, and Part 21
U. S. Code Section 355(n)(4) applicable to FDA Congress
has authorized FDA to grant waiver to special
gover nnent enpl oyees who have financial conflicts when
it is determ ned that the agency's need for particul ar
i ndi vidual services outweighs his or her potential

conflict of interest.
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Menbers and consultants who are speci al
governnent enployees at today's neeting have been
screened for potential financial conflicts of interest
of their own as well as those inputed to them
i ncluding those of their enployer, spouse, or mnor
chi | d.

These interests may include investnents,
consulting, expert wtness testinony, contracts,
grants, teaching, speaking, witing, patents and
royalties, and primry enpl oynent.

Today' s agenda involves a discussion on
the design of clinical studies for spine devices
indicated for the treatnent of mld to noderate | ow
back pain. In accordance with Part 18 U S. Code
Section 208(b)(3) a waiver was granted to Dr. Sally
Rudi cel .

A copy of thewitten conflict of interest
wai ver statements may be obtained by submtting a
witten request to the agency's Freedomof I nformation
Act , Room 12A30 of the Parklawn Buil ding.

In addition, V5. Panela Adans is

participating as the industry representati ve acti ng on
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behal f of all related industry and i s enpl oyed by Etex
Cor por ati on.

Finally, in interest of the public
transparency with respect to all other participants,
we ask that they publicly disclose prior to maki ng any
remar ks any current or previous financial involvenent
with a firmwhose products they may wi sh to comment
upon.

This statement wll be available for
review at the registration table during the neeting
and will be included as part of the official neeting
transcri pt.

Dr. Naidu

DR.  NAI DU Good norni ng. My nane is
Sanjiv Naidu and |I'm the Acting Chairperson of the
Ort hopedi ¢ and Rehab Devi ces Panel. | amProfessor of
Othopedics at the Penn State College of Medicine
I'"'m an orthopaedic surgeon and also a naterial
scienti st.

At this neeting the panel wll Dbe
responding to FDA's questions on the design of

clinical studies for spinal devices to treat mld to
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noder at e | ow back pain. Before we begin, | would |ike
to ask our distinguished panel nenbers who are
generously giving their time to help FDAin the matter
bei ng di scussed today, and also the other FDA staff
seated at this table to introduce thensel ves. Please
state your nanme, your area of expertise, your
position, and affiliation

Why don't we start off with M. Ml kerson.

MR. MELKERSON: | am Mark Mel kerson. | am
the Acting Director of the Dvision of GCeneral
Restorative and Neurological Devices and |I'm a
bi onedi cal engi neer.

DR. YASZEMSKI : |I'mM ke Yaszenski and |I'm
prof essor of Orthopedi cs and Bi onedi cal Engi neeri ng at
Mayo Cinic in Rochester, Mnnesota. |'mpast chair
of this panel.

DR.  RUDI CEL: ["'m Sally Rudicel. ['"'m
Associ ate Professor at Tufts University and I work at
Tufts New Engl and Medical Center in Boston.

DR. KIM I'mCholl Kim I'man Assistant
Prof essor of Orthopedic Surgery at the University of

California, San Diego. |I'mthe Director of the Spine
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Research Lab and Spine Fellowship Program at UCSD
Medi cal Center.

DR. DIAZ: | am Fernando Di az, Professor
of Neurosurgery at Wayne State University.

M5. WHI TTI NGTON: | m Conni e Wi ttington.
I'"'m an Othopedic Cdinical Nurse Specialist at
Pi ednont Hospital in Atlanta where | serve as the
Coor di nator for Research

DR. NAIDU. Thank you, panel nenbers. W
wi Il now proceed with the open public hearing portion
of the neeting. Prior to the neeting eight
organi zati ons and manufacturers asked to speak at the
open public hearing. They will speak in order of the
request to speak. Each organi zati on and manuf acturer
has 10 mnutes to address the panel. W do have a
speaker tiner.

W ask you to speak clearly into the
m crophone as the transcriptionist is dependent on
this neans of providing an accurate record of this
nmeeting. Please state your nanme and the nature of any
financial interest you may have in this or any other

medi cal devi ce conpany.
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Ms. Scudierow Il nowread the open public
heari ng statenent.

M5. SCUDI ERC Both the Food and Drug
Adm ni stration and the public believein atransparent
process for i nformati on gat heri ng and deci si on maki ng.
To ensure such transparency at the open public hearing
session of the advisory conmmttee neeting, FDA
believes that it is inportant to understand the
context of any individual's presentation.

For this reason, FDA encourages you, the
open public hearing speaker, at the begi nning of your
statenent to advise the conmttee of any financial
rel ati onship you may have with the sponsors, which is
not relevant for today exactly, its product, and, if
known, it direct conpetitors.

For exanple, this financial information
may include the sponsor's paynent of your travel
| odgi ng, or other expenses in connection with your
attendance at the neeting.

Li kewi se, FDA encourages you at the
begi nni ng of your statenent to advise the conmttee if

you do not have any such financial relationships. |If
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you choose not to address the issue of financial
rel ati onshi ps at the begi nning of your statenment, it
w Il not preclude you from speaki ng.

Sally, did you provide your statenent?

DR. RUDI CEL: Yes, | did.

M5. SCUDI ERC  Thank you

DR. NAIDU. The first open public hearing
presenters are representing the Othopedic Surgica
Manuf acturers Associ ation, OSNA. Ms. Sally WMaher
Esq., the President of OSMA, will speak first and Dr.
Mat hews wi Il follow her.

Ms. Maher, | suppose you know the tiner
pretty well?

M5. MAHER. Yes. Ms. Feinway said | could
have two m nutes of theirs.

DR, NAI DU Ckay. So the two-mnute
warning will not apply to you.

M5. MAHER: Thank you. Good norning. M
name is Sally Maher and |I'm the President of the
Ort hopedi ¢ Surgi cal Manufacturers Association. OSVA
is a trade association conprised of greater than 30

medi cal device conpanies who produce nore than 85
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percent of all orthopaedic inplants intended for
clinical use in the United States today.

We greatly appreciate the opportunity to
address this distingui shed panel.

In the interest of time I wll focus ny
coorments on three regulatory points, the |[east
burdensone provisions of the FDA Mdernization Act,
regul atory thresholds for PMA approval, and a
definition of valid scientific evi dence.

Dr. Hal Mathews fromthe Medical College
of Virginia wll provide further coments from a
medi cal perspecti ve.

In 1997 Congress signed into | aw t he FDA
Moder ni zati on Act of '97. Congress stated that the
central purpose of the act was to ensure the tinely
avai lability of safe and effective new products that
will benefit the public and to ensure that our nation
continues to |l ead the world in new product innovation
and devel opnent .

The | aw states that FDA shall consider in
consultation wth the applicant the | east burdensone

appropri ate neans of eval uati ng device effectiveness.
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It woul d have a reasonabl e |likelihood of resulting in
approval .

FDA has defined | east burdensone to nean
a successful neans of addressing a prenarket issue
t hat i nvol ves t he nost appropriate i nvestment of tine,
effort, and resources on the part of the industry and
the FDA. W believe that is critical to keep in m nd
today the intent of Congress in passing this law, as
well as the language in law and FDA's inplenenting
regul ati ons.

In that regard we wanted to share with you
three inportant provisions that are contained in the
| east burdensone gui delines. FDA s guidance docunent
states that if clinical data are needed, FDA and
i ndustry should consider alternatives to random zed
controlled clinical trials when potential bi as
associated with the alternative controls can be
addressed. Anong the alternatives listed are study
desi gns, enploying nonconcurrent controls such as
hi storical controls, objective performance criteria,
and patients as their own control.

The | east burdensone guidance docunent
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al so di scusses the use of nodern statistical nethods
such as phasi ng anal ysis to achi eve a | east burdensone
path to market. Also, the use of scientifically valid
surrogate endpoints and the use of Baysian anal yses
can predict longer-term data based on shorter-term
followup thereby allowing a PMA application to be
filed early.

Anot her inportant consideration is the
rol e of post-marketinginformationto assurelong-term
device safety and effectiveness thus reducing
premar ket burden. Wen considering a clinical study
design for the devices that are the subject of today's
di scussion, we would like to rem nd the panel of the
regul atory threshol d that has been established for PVA
approval, a reasonable assurance of safety and
ef fectiveness.

FDA' s expl anati on of reasonabl e assurance
of safety and effectiveness is based on providing
valid scientific evidence. It is noteworthy for this
panel that several alternatives to random zed contro
clinical trials are included in FDA's definition of

what constitutes valid scientific evidence.
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Finally, | would like to provide sone
brief comments regarding the specific questions that
are before you today. Wth regard to Question 1, it
is OSMA' s opi nion that the decisionregarding the tine
to surgically intervene should be dictated by the
standard of care for the specific indication.

W note there are guidelines published by
the Anerican Acadeny of Othopedic Surgeons in this
regard, as well as recent publication in the Journal

of Neurosurgery which outlines treatnent guidelines

for degenerative disc disease.

Furthernore, in answering this question,
one nust consider the standard of care, the intended
use of the device, the patient population for which
t he sponsor seeks approval for the device to treat,
the risk of the investigational device, and the health
benefits that the sponsor seeks to prove.

Wth regard to Question 2, OSMA believes
t hat the panel cannot categorically assign a control
treatnment group to each device category. First, the
denonstration of ef fectiveness m ght i nvol ve

alternatives to randoni zed controlled clinical trials
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such as historical controls using patients as their
own control, or use of a concurrent nonrandom zed
group control

Second, this decision should be based on
the intended patient population and the health
benefits that the sponsor is seeking approval to
pronot e. As with the selection of the conparison
treatnment or control group, the determ nation of the
clinical trial entry requirenents should be based on
the study objectives.

Wth regard to Question 3, OSMA believes
that endpoints cannot be categorically assigned to
each device type. Rather, a sponsorship propose a set
of endpoints that they believe wll vyield valid
scientific data to support the study hypothesis and
t he i ntended use of the device.

Particularly for early intervention notion
preserving devices, study sponsors should be able to
use a shorter-term data to denonstrate safety and
ef fecti veness rather than placing all the enphasis on
long-term foll owup which historically derives from

the time to devel op a fusion nass.
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Patients want relief fromtheir pain and
they want to go back to work. Therefore, we believe
t hat shorter-termendpoi nts shoul d be consi dered valid
in supporting PMA approval for the subject devices.

Wth regard to Question 4, OSMA supports
the option to allow both snaller changes in pain and
function scores and flexibility in the traditiona
del ta bet ween conpari sons or treatnment groups based on
the study objectives and the proposed clains to the
devi ce.

I n concl usion, the OSMA nenber conpani es
woul d li ke to | eave you the following two points. W
bel i eve that the questions and i ssues presented to t he
panel today are too conplex and rnulti-di nensional to
make any concl usive determ nations in just one norning
sessi on.

The clinical trials' issues outlined in
FDA's questions should not be discussed wthout
serious consideration for the |east burdensone
provi si ons of the FDA Mbderni zation Act, the threshold
for PMA approval, and the definition of wvalid

scientific evidence.
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We greatly appreciate the opportunity to
address this distinguished panel today and hope our
remarks will be taken into your consideration as you
di scuss this. | have given you a nuch thicker speech
that you should read and enjoy before the end of the
day. Dr. Mat hews wil | discuss the «clinica
perspectives. Thank you.

DR. MATHEWS: Thank you. Good norni ng.
My nane is Dr. Hal Mathews, and | ama spinal surgeon
from R chnond, Virginia. Al t hough OSMA has paid a
portion of ny travel expenses today, ny conments
reflect ny personal views, and they are not
necessarily consistent with the views of each of the
ort hopedi ¢ conpani es conpri si ng OSVA.

| would |like to focus ny comments today on
a clinician's perspective of the four specific
questions that FDA has posed to this panel and the
three different types of inplants being considered
t oday.

First, FDA is seeking input on the
clinical study of early surgical interventions in

| umbar degenerative disc disease. Three different
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types of inplants are to be considered are
I nterspi nous process spacers, nucleus replacenents,
and pedicle screwdynamc stabilization systens.

Through the years, | have consulted with
conpanies on product designs and clinical study
desi gns. In the past, we have tried to force-fit
studies into a certain design to decrease the anount
of time needed to gain regulatory approval .

As a collaborative, f orwar d- | ooki ng
exercise, | believe the guidance provided by the
Agency should not nmap designs to device types, but
shoul d be fl exi bl e enough to assi st in resolving study
design questions for the early intervention under
di scussion today as wel| as for those that may not yet
be concei ved of or designed.

Wth respect to the first question about
the appropriate time needed before intervention with
an inplantable device, it is ny opinion that
synptomati ¢ | unbar degenerative disc disease can be
viewed as a continuum depending on the severity or
progression of the disease.

In ny practice, conservative care options
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for patients early in this continuum would include
rest, change in activity status, exer ci ses,
physi ot her apy, NSAI Ds, and possi bly steroid
i nj ections. | believe that these patients could
beconme surgical candidates if their synptons did not
subsi de over several weeks of treatnent or if an
identified pathol ogy, such as an annular tear wth or
wi t hout herniation, progresses.

These patients may be candidates for
nucl eus replacenent if their synptons do not relent
after a several weeks. These patients could also
receive a pedicle screw systemif their synptons are
| onger-standing or if the annul us needs retensioning.

The FDA' s second question pertains to the
appropriate control groups for studies involving the
t hree subject devices. | have to point out that a
device couldtreat multipleindications, and | believe
that appropriate controls have to be based on
i ndi cations and treatnent goals, not necessarily on
t he devi ces thensel ves.

Al so, we should not automatically junp to

the requirenent for a random zed, controlled clinical
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trial. It is legitimate to design studies wth
patients as their own controls or with historical
control s. Conservative care controls nmay also be
appropriate if handled adequately in the protocol
such as, for exanple, existing care data from other
physi cians or a treatnment cross-over.

Regardl ess of the control chosen, care
must be taken to nake sure that it represents an
appropriate conparison treatnent. For exanple, it
woul d be inappropriate to utilize a nore invasive
control that is a standard of care for a | ater stage
of degenerative disc disease if the investigationa
treatnent is intended for an earlier stage of
degeneration. | would recomend guidelines simlar to
those of AACS guidelines as references in designing
protocol criteria.

The FDA's third question to this panel
focuses on the selection of appropriate study
endpoi nts, when to eval uate these endpoints, and the
i nportance of certain radi ographic neasures. First,
| need to enphasize that these are not spinal fusion

devi ces; rather they provide spinal stability, thereby
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reducing or elimnating the patients' synptons.

Historically, FDA has desired 12- to
24-nonth data as a prerequisite for device approval.
One possi bl e reason for this is that they believe that
it takes this long for the spine to fuse. However,
short-term data may be sufficient for approvals of
t hese devices when stability, and not fusion, is the
obj ecti ve.

| believe that 12-nonth data, perhaps even
| ess, would be adequate to determ ne the safety and
effectiveness of early intervention non-fusion
devices. If the FDA desired | onger termdata for added
confort with their approval decision, post-approva
patient follow up studies could be enpl oyed.

| also believe that device effectiveness
shoul d be based nore on alleviating patient pain and
restoring function rather than on radiographic
measures. Spinal stability without painrelief is not
an effective device treatnent. Conversely, both
patient and surgeon may be satisfied even if the
radi ographic criteria are not nmet but the patient is

pai n-free and has resuned the desired lifestyle.
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Therefore, | recomend that tools such as
OGswestry, Visual Analog Scale, and SF-36 scales be
used al one or together to evaluate patient outcone.
Per haps, there are other, nore newy validated, and
per haps nore sensitive, tools that woul d detect early
post - operative t reat ment benefits. Pat i ent
satisfaction, perceivedtreatnent effect neasures, and
work or activity status may al so be incorporat ed.

When anal yzi ng and i nterpreting the data,
enphasi s shoul d be pl aced on early postoperative tinme
points since these types of devices are intended to
provi de benefits to the patients early on.

Finally, | wuld not recomend that
radi ographic criteria serve as a primary endpoint.
For t hese devi ces, radi ographic datais "nice-to-know
information that should be collected and presented.
However, the approvability of the device should not
hinge on it.

FDA's l|ast question relates to the
t hreshol d for determ ni ng devi ce effectiveness. Since
the types of spinal inplants being discussed here

today are generally intended for earlier states of
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| umbar degenerative disease and, in sonme cases,
require less surgical trauma and rehabilitation, the
success criteria and statistical approach shoul d take
into consideration these differences.

In conclusion, | hope this panel and the
FDA have found ny coments useful. | believe the
safety and effectiveness of these devices can be
determ ned via a nunber of approaches, all of which

appear to be |ess burdensone than current |DE study

desi gns. | advocate snmller studies based on
shorter-term endpoints. Devi ce approvals can be
acconpanied wth requirenents for | onger-term

post - mar ket patient observations.

My final comment to you is to encourage
innovation and flexibility in study designs. Wth the
types of devices being discussed here today and for
t hose of the future, there cannot be a "one size fits

al | random zed controlled study solution. St udy
measurenents wi I I have to be nol ded around t he product
i ndi cations, the intended patient popul ation, and the

study objectives. | encourage everyone to be open to

novel i deas.
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| appreciate your attention. | wll be
here nost of the day and would be glad to try to
answer any questions you nmay have. Thank you.

DR. NAIDU. Thank you, Dr. Hallett.

Next we have representatives from Spine
Wave. First is M. Ronald Smth, Director of Quality
Systens and Regul atory Affairs and then M. Pafford
will follow.

MR. SM TH: Actually, just a point of
clarification. M. Pafford will not be speaking.
wi |l be speaking to all the points.

DR. NAIDU. Thank you.

MR SMTH.  Good norning. Good norning
My nanme is Ronnie Smth and | am D rector of Quality
Systens and Regul atory Affairs at Spine Wave, Inc
Spine Wave is a small nedical device conpany | ocated
in Shelton, Connecticut.

Havi ng spent t he past fewyears devel opi ng
a nucl ear replacenent device, Spine Wave appreci ates
the opportunity today to present our thoughts on
i ssues surrounding the tine course of treatnment for

pati ents that woul d be possi bl e candi dat es for nucl eus
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repl acement or augmentation surgery.

During the next fewmnutes, | would |ike
to briefly introduce our nucl eus repl acenent
t echnol ogy so that you may have a better understandi ng
of how this device when wused in two distinct
indications, each with different conservative care
reginmes fits into the conti nuumof care for the spine
patient.

Specifically, I wll speak to its use as
a nucl eus "augnentation" device for patients facing
surgery for herniated nucl eus pul posus as well as a
nucl eus "repl acenment” device for patients with chronic
degenerative di sc di sease.

In closing I wll also discuss the
conpany's position regarding the appropriate tinme for
surgical intervention for these types of devices for
each of these distinct uses.

Spi ne Wave's NuCore I njectable Nucleus is
an in situ curing material that is designed to have
properties that mmc those of the natural nucleus
pul posus. The materi al adheres to the exi sting nucl eus

pul posus and to the annulus and, once cured, mmcs

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

27

the human disc nucleus in protein content, water
content, pH and nechani cal properties.

Unlike nost other types of nucleus
repl acenent devices that we are aware of, the NuCore
device replaces only what has been renoved.
Therefore, the size of the inplanted device is
determ ned by the anmount of nuclear material the
surgeon renoves.

The shape of the inplanted device is

det erm ned by shape of the space i nto which the NuCore
material is injected. This is distinct from many
ot her nucl eus repl acenent devi ces, which are typically
preformed devices either produced from preforned
hydr ogel or other Spine Wave panel Comments.
This also differentiates the NuCore from other
products that are injected into a contai nment system
which determnes the anpunt and size of the
repl acenent.

The physical, chemcal and nechanical
properties of the NuCore Injectable Nucleus allowfor
multiple potential intended uses wthin what 1is

referred to generically as |l|unbar "degenerative
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di sease. " For exanple, one indication for Spine
Wave' s t echnol ogy i ncl udes repl acenent or augnent ati on
of nucl eus pul posus material through injection into
the void created after a standard discectony for a
her ni at ed nucl eus pul posus.

D sc nucleus herniations are generally
"acute" events; unlike the "classic,” chronic
degenerative disc disease paradigm These acute
herni ation patients may present with unremtting | ow
back pain in addition to sciatica. When nucl eus
material is herniated froma disc, or if a surgeon
removes nucl eus material fromthe disc, the nechanics
of that disc and at the operated | evel change and the
condi tions are est abl i shed for subsequent
degener ati on.

Even t hough pati ents under goi ng renoval of
the nucleus material wthout replacenent in a
conventional discectony procedure may often yield a
good "short termresult” based on pai n scores, studies
have shown that many of these patients go on fromthe
acut e herni ation to subsequent degeneration as well as

re-herniation and re-operation.
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As wi th ot her nucl ear repl acenent devi ces
bei ng devel oped, the NuCore Injectable Nucleus also
has potential benefit in the treatnent of those
pati ents who have "chroni c" degenerative di sc di sease.
These devices are intended for patients wwth mld to
noderate |low back pain wth <classic signs of
degenerative disc disease, as opposed to the acute
herni ati on injury descri bed previ ously.

These patients, if left untreated, may
progress through nore severe stages of degeneration,
which my ultimately require fusion or disc
art hropl asty.

Wth either of these two distinct intended
uses for the NuCore Injectable Nucleus, this device
would be <considered by FDA to be a "Nucleus
Repl acenment Device." However, while both sets of
pati ent popul ati ons woul d be di agnosed generally as
havi ng degenerative disc disease according to FDA
definitions, the treatnent nodalities for each
popul ation would be distinctly different.

As such, if each intended use were to be

studied clinically, they would likely each use a
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di fferent control group for conparison.
Therefore, in giving its recomendations to the
Agency, we would urge the panel to be aware that
nucl eus replacenent devices may be intended for
different clinical indications.

The type and durati on of conservative care
that a patient should receive prior to use of such a
devi ce should be dictated by the clinical condition
being treated, not a technol ogy cl assification.
The surgical treatnment guidelines for acute disc
herni ations are very different fromthose for chronic
degenerative disc disease, particularly with respect
to conservative therapy timng

A patient with a herniated disc has
generally suffered an acute "event" as opposed to a
chronic or progressive "di sease" and t he consequences
of this event can progress rapidly and with great
severity. It is for this reason that we feel that the
nmost appropriate course of action for the treating
physician is to follow guidelines, such as those
established by the Anerican Acadeny of Othopedic

Surgeons, Washington State, or by the Agency for
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Heal t hcare Research and Quality that apply to the
condi tion being treated.

Al'l of these guidelines establish a course
of treatnent only after establishing a differential
di agnosis. According to the AACS guidelines, these
differential diagnoses are:

1. Herniated Nucl eus Pul posus (HNP)

2. Unremtting Low Back Pain (LBP)

3. Spondylolysis or Lytic Spondylolisthesis or
Degenerati ve Spondyl ol i st hesi s/ Stenosis (SLIP)
4. Spinal Stenosis

As outlined by the AACS gui deline, a ful
course of nonoperative treatnent for each diagnosis
should first be considered for mld to noderate
conditions unless it is clear that the patient falls
into the clinically severe category. 1In the case of
a diagnosis of herniated nucleus pul posus, initia
nonoperative treatnent for mld to noderate conditions
is reconmended for four to six weeks.

| f unresol ved, the HNP patient should be
referred to a specialist for further discussion of

treat nent options, including operative treatnents such
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as di scectony. However, if the patient presents with
a prof ound/ pr ogressi ve neurol ogi cal deficit, disabling
leg pain or loss of bowel and bladder control,
therefore falling into the "clinically severe
category,"” the patient noves directly into a
managenent deci si on between the pati ent and physici an
regardi ng continued nonoperative treatnent versus
operative treatnent.

These patients nmay or nmay not have
conpleted the outlined conservative treatnment course
but it would be a disservice to these patients to be
denied the possible benefit from new technol ogies
sinply because they didn't neet a "tine" requirenent
establ i shed by an Agency gui deli ne.

In contrast, the agency has typically
required the conservative treatnent period to be six
months for studies which are intended to treat any
degree of degenerative disc disease in the |unbar
region. The agency's recomrendation clearly does NOT
correlate with AAOS guidelines for managenent and
treatment of patients with acute herniated nucl eus

pul posus.
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It is for this reason that we would
recommend the agency adopt a guideline such as the
AACS guideline which was established by physicians
that are expert in the field of spine surgery to not
only define patients who are appropriate candi dates
for surgical intervention, but to establish an
appropriate course of treatnent and tinme frame for
this treatnent.

Criteria for inclusion of patients in the
clinical study of a new device should be determ ned
t hrough such gui del i nes by the surgeon, and shoul d be
tailored the specific indication and patient
popul ati on under st udy.

In conclusion, we appreciate the panel
consi dering these points and would |'i ke to agai n t hank
FDA for the opportunity to make these comments. Thank
you.

DR NAI DU: Thank you, M. Smth.
Representing Zi nmer Spine we have Dr. Reginald Davis
of the Geater Baltinore Medical Center. Dr. Davis.

DR. DAVI S: Good norni ng. My nane is

Regi nal d Davis. I'"'m a neurosurgeon in clinical
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practice. For today's discussion | ama Zi mer paid
consul tant being reinbursed for ny tinme away from ny
practice. | aminvolved in several clinical trials.
| currently amone of the principal investigators for
t he Dynesys I DE study currently ongoing in the USA

The coments | wll make are ny own
conposition. The words and t houghts belong to nme and
me alone. | appreciate this opportunity to represent
my own thought processes to this panel.

Lunbar degenerative disease actually
represents a broad spectrum of a conpl ex cascade of
processes. They are unique characteristics specific
for each individual portion of the anatony of the
spine that has to be considered independently if a
proper algorithmis going to be proposed.

The disc has a specific pattern of
degeneration. Initially with the mld disease there
i s mai ntenance of di sc height, rel ati ve mai nt enance of
hydration so there is mnimal radiographic findings
even though there may be significant pain.

As the cascade progresses with noderate

di sc di sease we see |l oss of this disc height, |oss of
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this hydration. Sonme annul ar fissures may occur
There nmay be sone end plate changes or early nodic
changes.

As the progression continues you get into
the severe cases which is characterized by di sc space
col | apse, vacuumphenonenon. Simlar stratification,
a simlar process occurs with the other structures of
the spine, the sets, theliganents | eading to stenosis
and |l ateral recess encroachnent, even the vertebral
body with devel opnent of sclerosis, osteocytosis.

Al'l of these have to be characterized and
there is a summati on of the characterization of each
of the anatom cal structures that can lead then to a
characterization of the overall |unbar disc disease
such that severe di sease across the board will result
in a diagnosis of severe |unbar disc disease.

Wththis stratification| think alogica
algorithmor |ogical nature is going to be devel oped
to pronote guidelines for how these devices can be
| ooked at. The patients |ikew se can be stratified.
The patients thensel f have a physi cal conponent. They

can be healthy to chronically ill with nmultiple co-
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norbidities.

Patients thenselves can be robust to
fragile, young to elderly. They cover a broad
spectrum and these are independent of the disease
pr ocess. The disease process itself can be acute
occurring within days to weeks. It can be chronic or
end st age havi ng progressed or grown out of the course
of many, many years.

Psychol ogically patients also stratify
thenmsel ves ranging in characteristics from well
adj usted, self assured to psychol ogically inpaired,
co- dependent, and very dysfunctional . The
soci oeconom ¢ support structure of the patient also
cones into play wwth the psychology. They can have
good famly support, good church support, good
econom ¢ backup all the way to conplete collapse and
total failure of the soci oeconom c support.

This allows stratificationof the patients
i nto good or excellent physical specinens, average or
poor. Psychologically the patient is stratified into
wel | adjusted, noderately maladjusted or severely

mal adj usted. These vari abl es are actual |l y i ndependent
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of the lunbar disc disease process itself. Thi s
allows a selection bias for the best study outcone.

Only the better patients will get enrolled
in study even though this may not truly represent our
own personal clinical experience.

Subsequent | vy, there s a possible
di screpancy that devel ops between these study results
and t he subsequent clinical results. | think that any
ongoi ng consideration to guidelines nmust take this
into consideration as well.

The treatnent options likewse form a
spectrum That allows stratification with proper
anal ysis. The nonoperative treatnents, nedications,
rest, physical therapy, pain procedures including
i njections and sone m nor abl ati on procedures such as
rhi zotom es and | DEs.

Deconpression would be the next nmjor
category with tubular deconpression being the |east
i nvasive all the way through to maj or | am nectony and
facetectony which may introduce an elenent of
instability.

Then fusion. Even the fusion can be
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substratified into mnimally invasive. Posterior or
anterior fusion. And then posterior and anterior
fusion, so-called 360, are representing the nost
severe surgical invasiveness or treatnent option in
this category.

Such the stratification comes in to
nonoperative and mninmal surgery, which tend to be
out - pati ent, not invasive, m ni mal bl ood | ost
basically characterized by no disruption of the
native anatony. Certainly disruption of the fascial
pl anes but not hi ng el se.

Moder at e surgi cal interventions then would
be noderate di sruption of native anatony or renoval of
sone of the bony structures. This tends to be an in-
patient procedure with noderate blood I oss. Maj or
surgical intervention wuld then be a significant
di sruption of the anatonmy with significant renoval of
sonme anatom cal structures and significant alteration
of the physi ol ogy.

Wth these stratifications in mnd, the
devi ces thensel ves allowfor stratification. Based on

i nvasi veness they can be mnimally invasive tototally
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i nvasi ve. Based on reversibility the device itself
can be renoved with the native anatony being |eft
relatively intact resum ng native physi ol ogy.

They can be revised or not be revised.
They can be renoved with placenent of a new device or
a simlar device or totally revised to a different
category, or they are pernmanent requiring a totally
di fferent approach for revision.

Then there is the famliarity of
technique. It ranges in spectrumfromvery well known
famliar technique to all surgeons to requiring novel
approach or techniques. Subsequently the devices
stratification have the following characteristics
showi ng m nimal fascial disruption, the reversible,
revisable with famliar techniques.

Moderate acuity devices do require bone
di sruption. Renovabl e, revisable still but perhaps
wi th sonme residual physiology alteration. And then
vari ation on a known techni que. The major devices or
interventions will require renoval of maj or anat om cal
structure with subsequent significant alteration of

t he physi ol ogy. They are not reversible or easily
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removabl e and require a novel approach or brand new
technique, a substantial Ilearning curve for the
sur geon.

| think the eval uations thensel ves if they
are well known and well accepted can also be
stratified on the basis of mnimal, noderate, and
maj or, VAS, ODI, SF-36. Certainly the data that's
obtained is worthwhile. However, howit's applied can
be stratified and individualized for each device in
each patient group as study outcone.

Radi ographi ¢ study needs to be tailored
specifically for that portion of the anatony that's
being structured and i s used for screening or used for
staging of the disease process itself but in and of
itself should not be used as an endpoint for device
accept ance. Then standard criteria appropriately
applied, I think, will be the key to flexibility.

W need to be able to apply these in
equi val ence studies versus superiority studies
dependi ng on the study design. Then being able to
anal yze the trend of net change versus the overal

average value which will vary frompatient acuity to
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patient acuity.

Utilizingall of these characteristics and
proper analyses | think that a rational matrix can be
obt ai ned. If we |ook at the spectrum and
stratification and apply these across the board, then
t he gui delines kind of define thensel ves based on the
i ndi vi dual devi ce.

For exanple, as ny experience is with the

dynesys, stratification of this pedicle screw base

device for treatnent of these syndrones, it 1is
revisable and it is reversible. It has a famliar
t echni que. It does require bone disruption.

Therefore, this represents a noderate i ntervention and
shoul d be applied in noderate instances and noderate
patients.

The noder at e di sease characteristics would
be radiographic evidence of noderate degenerative
di sease wth sone tubal body collapse, neura
i npi ngenent with subsequent synptonmatol ogy. The
liganment has laxity which may lead to a spinal
lithosis and noderate facet changes as evidenced by

CT.
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The pati ent woul d al so have a sub-acute to
chronic onset having failed physical therapy of at
| east six weeks but nore in the course of three nonths
so this would not be imediate intervention but nore
t he noderate onset intervention.

The treatnent options and, therefore, the
control group or the control surgical group should
al so be of a noderate category so this can be conpared
to a major deconpression which is perhaps a little
| ess than the dynesys and, as such, the dynesys would
have to denonstrate superiority given this matrix.

O it can be conpared to a noderate
intervention of posterior fusion in which case they
are fairly equivalent and, as such, utilizing the
analog scales and the various in nodalities for
assessnent equi val ence, woul d have t o be denonstr at ed.
| feel that especially in the face of fusion that this
woul d have a tine frame of one to two years.

However, for sone of the m nimal devices
that tinme frame shoul d be nodified accordingly. Wth
acute intervention, acute treatnent options, and

conpari son to acute processes, | think the tinme franme
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and the anal yses should al so be acute.

| thank you for your attention and hope
that you will take into consideration that in order to
move forward with proper guidance, guidelines for
these devices flexibility and analysis of each
individual criteria would have to be the rule of
t hunmb. Thank you.

DR. NAIDU. Thank you, Dr. Davis.

Next representing Abbott Spine, Energing
Technol ogi es Research and Devel opnent will be Dr. Pau
McAf ee of Towson Othopedic Association, and Brent

Bl umenstein of Tri Arc Consul ting.

Dr. MAf ee.

DR. MAFEE: Thanks very nuch. I'"'m a
consultant for Abbott Spine. I do not have a
financial interest in the products. | drove from
Bal ti nore.

I'"'m going to show sone slides that
hi ghlight sonme of the points. We've had very

productive di al ogue over the past year with the FDA so
my comments will be nore specific than many of the

ot her tal ks.
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In short, we've had an approved IDE to
start and the control group was total disc repl acenent
and PLIF with pedicle screws. But our investigators
at our 20 investigator sites felt that the contro
group was a larger magnitude of procedure than the
Wal lis. Essentially nmyself and Dr. Blunenstein are
going to present what we feel to be a good
experinmental design for the control

The inventors is J. Sénégas. It's a
nonrigid fixation system It does not use pedicle
screws and is intended for degenerative changes | ess
than Pfirrmann State V. Both N. Sinon and Brian
Cunni ngham have shown that the Wallis reduces the
extrenmes of flex and extension by 35 percent.

The advant ages of the Wallis, it's largely
a soft tissue procedure can be perfornmed as
out patient, no general anesthesia required. There's
no spinal colum structural renoval, only the
interspinous liganments. The rehabilitation is much
faster. It's on the one to two-week scale versus
three to six nonths recovery for spinal fusion. The

device can be renoved wi thout requiring a fusion or
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anterior rate vessel dissection.

It is a very safe procedure. This is a
16-year survivorship experience from Sénégas. They
obtain foll owup on 58 percent of the patients and t he
survivorship at 16 years was 82.7 percent. Only five
devi ces were actually required to be renoved. This is
very conpetitive and conpares very well with what |
have had the opportunity to present to the panel a
year ago. This is the reoperations on the Charité,
4.9 percent versus the BAK fusion control of 8.1
per cent .

Now, there is also an international study
onthe Wallis insix different countries, 262 patients
wi th a m ni mrumof one-year followup. It is intended
for degenerative changes | ess severe than either the
Charité or a PLIF. It's Modic Stage 1 or less. There
has to be less than 50 percent |oss of disc space
hei ght .

The VAS goi ng froma nean of about 70 down
to 15 is very conpetitive with the functional outcones
at one year for either fusion or disc replacenent.

One definite advantage with sone of the data the
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conpany has col | ected, there's 55 matched sets of MR
pre-op and at one year. It does showin a mgjority of
cases rehydration of the nucleus pul posus. There is
t he opportunity for regeneration or repair of the disc
by protecting the extrene range of notion.

For exanple, on this picture of this 36-
year-old woman you would match up the hydration
signals at L3-L4, and L5 Sl. You match up the
hydrati on signal of the uninvolved |level. | think you
can see sone definite changes and rehydration at L4-
L5.

So our preferred experinental design is
not the Wallis versus conservative physical therapy,
but it's the VAl lis versus conservative treatnent pl us
a rescue procedure. The rescue procedure can be
i nvoked as early as ei ght weeks. The rescue procedure
is afusion or arthroplasty. It's not a cross-over to
a Wallis. The rescue is pernmanent and with no clear
revision strategy. It has the potential for the
neurol ogic norbidity and vascul ar probl ens.

One of the key concepts we want to get

across is that if you |ook at the random zed st udy,
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205 Charité patients versus 99 of EAKs. There is a
durability of response that occurs at six nonths so at
six nmonths both the VAS and the Oswestry were very
predictive of the 24-nonth results.

We feel once a patient crosses over -- |'m
sorry, once a patient is rescued, then you need to get
a good response and i f that response i s mai ntai ned for
six nmonths, then that is worth something clinically.
The advantages are, aside fromthe reversibility of
the Wallis, the fact that it's just largely under the
fascial posteriorly, does not involve any dissection
of the neural elenents as a PLIF woul d.

It can be placed through a two-inch
i ncision on out-patient. It |eaves the option for
fusion and total disc replacenent conpletely open. |
hate to use the cliche' but it does not burn any
bri dges.

Onthe left is Plfirrmann's cl assification
which is not widely used but at Pfirrmann Stage 1 in
the upper left, that's fine to use physical therapy
and epidural injections. In the lower left is a

col |l apsed disc. That's fine to do a PLIF and a disc
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replacenent but we attenpt to treat patients wth
Pfirrmann 1l, 111, and IV so we are addressing the
strategy to those patients wth the internediate
anount of degenerati on.

On the right is Pollintine's work. It's
very inportant to show that you go all the way up to
a degenerative Stage |V before you get irreversible
changes in the facet joints so you have three stages
of degenerative changes i nvol ving the anteri or col um.
Qur device, and other interspinous devices are ained
at trying to intervene earlier and preserve those

posterior facet joints.

Thanks very much. In summary, just with
nmy thenme of being specific, | would try to go for a
delta of 15 percent versus 10 percent. | feel thisis

justified because the procedure can be done on an out -
patient, | ocal anesthesia, faster rehab, andit's nore
reversi bl e.

Secondly, as a clinician I'mwlling to
accept a five percent |ower success rate for the
Wal | i s versus the nore invasive total disc replacenent

or PLIF due to the fact that it's reversible and it's
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| argely superficial just wunder the |lunbar facet
anywhere fromL1 to L4. Thanks very nuch.

DR. NAIDU. Thank you, Dr. MAfee

DR. BLUMENSTEIN: |'m Brent Bl unenstein,
statistical consultant to Abbott and they do pay ne.

What | wanted to do today was to propose
a design for this class of devices. The purpose of
this chart is to show the three relevant types of
devices that we are tal king about here, the current
focus on what |'ve |l abeled for this presentation as
early invasive intervention.

The point here is that there is a radi ant
of invasiveness, risk, and whether or not subsequent
interventions are possible. This has an influence on
what type of outcome one focuses on. For conservative
care you're | ooking for durable success of sone kind
which is a good thing. Wth this new cl ass of devices
we are al so | ooking for durable success which is al so
a good t hing.

Wereas in the traditional |ate invasive
interventions the focus is wusually on failure to

realize success or a failure to sustain success.
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These are real |l y bad t hi ngs as opposed to good t hi ngs.
So what we propose as an outcone of interest to be in
atrial is what we call a durable response. This is
the realization of the state of response for all
assessnents spanning at |east X nonths.

The criteria for state of response has
specific elenments discussed by others. It's for
changes and things like that. You can put whatever
you wi sh in here. W are proposing that this X be six
months. That is, if someone has a response that it be
observed for at least six nonths to be called a
response.

W feel this is clinically neaningful
relative to the characteristics of the type of device
that we're tal ki ng about here. |f you have a group of
patients treated with one of those devices, a high
proportion of this durable response inplies efficacy.
So that's all well and good but when we get to the
statistical considerations we want to take it one step
further.

What we have here is the proposed

statistical input of time to durable response. The
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reason we do this is because the speed at which these
responses occur is actually quite relevant to the type
of device that we're tal king about today. Wat we
mean here is the tinme interval from random zation
until the date where the durable response is observed
to start.

It is inportant to realize that when you
convert a di chotonous endpoi nt of a durable response
to a tinme to that endpoint that you have to take
certain things into consideration. One of themis
that this is subject to conpeting risk. Conpeti ng
risk is sonmething that prevents observation of the
endpoint and that would be death or revision or
what ever .

That is, these things prevent you from
observing a durabl e response. A conpeting risk is not
the sane thing as sensoring due to | ack of foll ow up.
VWhat we want to do with this proposed endpoint is to
| ook at the cunulative incidence of these in our
statistical considerations nowthat the vertical axis
has dropped here.

This is proportion, thisistinme, andthis
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is the proportion of patients in each of these two
arnms that have experienced t he durabl e response to the
specific point in tinme dating from the date of
random zation. At one year you have this percent of
patients in the control arm and this percent of
patients in the investigational armhaving achi eved a
dur abl e response.

So when we think about control arns for
trials of early invasive intervention, we find out
that we don't have a predicate at this tine and,
therefore, we really can't think about a superiority
or non-inferiority trial against the predicate. What
we are left with is conservative care or late
i ntervention.

If we think about using late invasive
intervention as our control arm we have to think
about that it's okay if the late i nvasive intervention
is superior tothe early invasive intervention because
the early has lower risk and it al so doesn't preclude
subsequent intervention.

The issue here is defining an acceptabl e

degree of inferiority. That would be the separation
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at a prespecified tine. For exanple, 24 nonths in
this cunul ative incidence that we're tal king about.
We woul d call this an acceptable inferiority trial as
conpared to a non-inferiority trial

Here is the representation of what it
m ght ook like. Thisis the investigational arm It
has a very rapid increase to a plateau of success.
Wereas, the control arm has a slower increase
foll owed by a possibly higher ultimte outcone.

This is inferior at this point in tine,
for exanple, and so the acceptable inferiority has to
do wth this margin that you are wlling to accept
given the |less invasiveness and potential for
revi sion.

Now, if we think about taking instead the
control as just conservative care as opposed to the
| ate i nvasi ve i ntervention, we can think about that as
the time to durable response outcone is appropri ate.
We can think of this as being a superiority trial.

VWhat we immediately conme up against is
what if the early intervention is alnost surely

superior to conservative care? |n other words, al nost
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a given thing. Also, this trial wouldn't address
|l ong-termeffects. In other words, the reversing of
the early invasive intervention.

So what we are proposing instead is a
conservative care wwth rescue. Wat this does is it
allows the control arm to catch up to the early
invasive intervention when we are alnost surely
superior to just conservative care. Wat we have here
is arescue inplenented in the control armonly.

This rescue should not be the early
i nvasive intervention. |In other words, the so-called
"crossover"” would not be applicable to this. The
rescue would be sonething nore, a late invasive
i ntervention.

What we are going to propose is two
endpoints and the primary endpoint we are calling it
a short-term endpoint and it's just tine to durable
response fromthe first intervention. In the early
invasive intervention is what we nean by the first
intervention in the investigational arm

Conservative care is the intervention of

interest for this endpoint in the control arm This
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would be just to conpare the cumul ative incidence
curves for that primary endpoint. This would be what
it would | ook |ike. W would have a nore rapid and a
hi gher investigational arm cunul ative incidence of
durabl e response, whereas the control arm would be
| ower. We would probably win on that one.

But the co-primry endpoi nt that captures
the long-term outcome would be a durable response
cunmul ative incidence at tine Y where we are going to
define Y as 1. Wat we're tal king about here is that
the conservative care durable response includes the
rescue intervention and ignores conservative care
failure. VWhat we are doing is deferring what we
consider to be the intervention that m ght cause a
dur abl e response.

It could be either conservative care or
t he rescue procedure. What we woul d do here woul d be
conpare the durabl e response cunul ative i ndex at tinme
Y. W are proposing Y as 1 year because the early
invasive intervention likely has a rapid onset of
benefit and fewer conplications.

Sone nor e consi derations. The requirenent
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for superiority of the investigational arns and for
this co-primary endpoint seens onerous. I n ot her
words, |I'mnot sure that you could really expect an
early invasive intervention to be superior inthe |long
run to the late. W' ve already discussed this point
bef ore.

So we coul d test for either noninferiority
or this acceptable inferiority trial. This is the
si tuation where the outcone woul d be equi val ent. That
is, we have a rapid onset but a flattening versus the
canme long-term outcone but |ess speed in getting
t here. Thi s S the situation where the
investigational arm has a rapid plateau but the
control armis slower to get there but it gets there
hi gher . This is maybe the acceptable inferiority
mar gi n.

So there are other issues to solve. Mny
of these wIll be discussed today, eligibility,
criterion for inplenmenting the rescue intervention,
whi ch rescue interventions are used, and should the
i nvestigational arm also be allowed to be a rescue.

We think not. Then there's this secondary endpoint
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that you woul d nmeasure would be there as supportive
such as tine to failure of the device.

In summary, what we are recommending is
t he control armbe conservative care with rescue, that
the primary endpoint for short-termshould be a tine
to durable response from the first intervention
anal yzed usi ng cumul ati ve incidence nethodol ogy, and
that the co-primary endpoint would be a |ong-term
endpoi nt .. It would be a cunulative incidence
difference at 1 year between the two arns. This could
be either set up as noninferiority or as acceptable
inferiority.

"Il be around today.

DR. NAIDU. Thank you, Dr. Bl unenstein.

Next representing Stryker Spi ne we'll have
Dr. Eeric Truunees of Weisman, Gtlin, and Herkowtz
of WIIiam Beaunont Hospital.

Dr. Truunees.

DR. TRUUMEES: Good norning. M nane is
Eeric Truunees. |'ma |ocal spine surgeon in private
practice with Weisman, Gtlin, and Herkowtz. 1| also

maintain an active academc practice and run a
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bi onechani cs | aboratory at WIIiam Beaunont Hospit al
in Royal Gak, M chigan.
|'"'ma paid consultant wth Stryker Spine
and they funded ny travel and |odging costs in order
to attend this neeting. | greatly appreciate the
opportunity to address this distinguished panel today
and comrent on the questions posed by the panel.
First, | would like to acknow edge the
FDA' s concerns. The human study of these new, early
intervention devices creates novel challenges for
clinical trial design. Prudent and ethical study of
nmedi cal devices in degenerative conditions requires
appropriate attenpts at non-operative mnmanagenent.
Furt her, appropriate operative
interventionis offered once our patient's synptomatic
progressi on has becone clear. That is, early surgery
may be unnecessary surgery in the sense that sone
patients' synptons could inprove wthout surgery.
Finally, to understand the real effects of
inplantation of a given device on that patient's
clinical status requires careful study wth

appropriate conparison groups and sensitive outcones
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neasur es.

Wiile | agree with concerns that generated
the questions we are here to address, | feel that
t hese questions nmake false assunptions about this
category of devices. d obal answers are bei ng sought
for groups of inplants that have very little in
conmmon.

FDA seeks to prescribe relatively uniform
approaches to the study of these new devices. In so
doi ng, the marked differences in the goals, intended
pati ent popul ati on, mechani smof action, and the | evel
of surgical norbidity are ignored.

Overall, clinical goals and expected
out cones are nuch different. Rather than establish a
list of acceptable controls for the study of a
particul ar i npl ant group, | woul d argue that controls,
non- operative treat nent peri ods, and out conmes nmeasures
should reflect the patient popul ation, disease state
under study, and device cl ains.

Wth regards to Question 1, the standard
of care is best set by physicians, investigators and

study sponsors and not by a regulatory body. Wile
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there are a host of reasons Regul atory Bodi es shoul d
not prescribe care to patients individually or in
groups, the nost inportant lies in the heterogeneity
of t he patients studi ed.

More specifically, lunbar degenerative
di sease is not a linear progression of synptons and
radi ographi c findi ngs.

Patients with simlar synptoms will vary
mar kedl y i n their radi ographi c appearance. Simlarly,
patients wth simlar radi ographs may have markedly
different synptom profiles. Lunbar degenerative
di sease i s best characterizes as a matri x of synptons,
functional effects, and pat hoanatom c fi ndi ngs.

I n patients with painful di sc degeneration
and identical synmptons and MRl findings, for exanple,
the rate at which their facets degenerate or they | ose
back nuscle can be very different. An appropriate
time line for operative intervention in sonmeone that
is clinically stable is very different from the
patient that has marked functional decline.

As a physician, | make decisions for a

particular patient at a particular time in the
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progression of their condition. I look at how
synptons affect a patient's |ife and perform a
ri sk/ benefit analysis of the wvarious types of
treatment options avail abl e.

W can't presuned that w thhol ding
intervention with a patient will protect them from
overly aggressive treatnent. Nor can we assune that
the disease manifestations or pathology will becone
clear over time. Delayed intervention in some cases
may require a nore invasive approach |later.

That is, unlike with fusion surgery, waiting too | ong
may preclude effective utilization of these new and
novel treatment nodalities.

Al t hough some non-surgical treatnment is
al ways appropriate, we need to understand that the
per cut aneous placenent of sone inplants are really
blurring the |lines between traditional nonoperative
care and operative managenent. In some cases
conservative managenent nmay be physical therapy,
injection therapy, or may even be relatively |ess
I nvasi ve surgery types.

Furt her nor e, one can not dictate in
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advance of the energence of a new device whether a
four-week or four-nonth per of nonoperative care
appropriate and what types of nonoperative care are
nonoperative care are appropriate for your patient
group.

Wth regards to Question 2, an appropriate
control group should be chosen by the investigators
and the sponsor based on the patient popul ati on under
study and health benefit the sponsor is seeking
approval to pronote. The natural histories of all of
the various types of painful degenerative |unbar
di sease remain insufficiently docunented.

As such, the establishment of formal |ists
that allow controls for the study of a given class of
early intervention device would be m sguided. Even
within the subgroups of nuclear replacenent, for
exanpl e, are devices that are i npl ant ed per cut aneously
and others that require formal, open surgery. These
differences in approach will lead to differences in
the ideal control groups for the individual devices
di scussed.

Wth the opportunity to investigate the
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ef fectiveness of early i ntervention devi ces,
nonoperative care nay not always be an appropriate
control group. However, in cases where a nonoperative
control is used, froma patient care point of view,
t hese nust be allowed to cross over when appropri ate.
| believe that "appropriate"” nust be decided by the
i nvestigator and woul d be very difficult to define in
a general gui dance.

Wth regard to Question #3, as an
investigator in several IDEs, | believe that study
endpoi nts cannot be categorically assigned to each
device type. Because of the marked differences and
the goals of these devices, the sponsor in
col l aboration with clinician investigators should be
free to propose a set of endpoints that they believe
will yield data to support their study hypot heses.

| nt er spi nous process devi ces, for exanpl e,
are not a honobgenous group. They have very different
goals. One seeks to treat patients w th neurogenic
synptons in a stop-gap approach to del ay nore i nvasi ve
intervention such as |am nectony. QO hers seek to

[imt painful notionin patients with nechanical pain.
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This difference in surgical goals should | ead to very
different outcones neasures and evaluation tine
poi nts.

Along the sane lines, we nmay use nore
subtle outconmes neasures and demand far |onger
foll ow up for devi ces seeki ng to pr event
post - operati ve adj acent segnent change than we woul d
for a simlarly configured dynamc rod device
inplanted to alleviate the |ow back pain. For the
majority of devices, pain relief and functional
outcones remain prinmary neasurenents for success.
Radi ographic results are secondary endpoints.

As to the |l ength of foll ow up, points | ess
than 24 nonths are sonetines appropriate, again,
dependi ng on the i nt ended use and proposed benefits of
the devi ce. Twenty-four nonth endpoints are
appropriate for norbid, open spinal reconstruction
procedures requiring fusion.

For many patients undergoing these
procedures, ultimte synptomresol ution and return of
full function doesn't occur until nuch | ater after the

surgery. Gven the |l ess invasive surgical strategies
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for some of these novel inplants, outcone neasures
m ght beconme clearer nuch sooner. Therefore, the
endpoi nts should match the proposed benefit of the
devi ce.

Wth regard to Question #4, | support the
option to allow study sponsors and statisticians to
specify study design based on the popul ati on studi ed
and the objectives of the device rather than refer to
st andar di zed approach based on the outward appearance
of the inplant.

The challenge for industry, clinician
investigators, as well as FDA, is to design and
execute studies in a | east burdensone fashion. That
occurs in a conplex clinical and regulatory
environnent in which sone requirenents seemto be at
odds with one anot her.

In the end, our comon goals are to help
patients inprove their quality of life or prevent
further deterioration, and to do so with treatnents
and/or devices for which there is a reasonable
assurance of safety and effectiveness.

Again, rather than standardi zing study
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desi gns based on t he i npl ant design, investigators and
sponsors welconme the opportunity to work with the
Agency to define study designs appropriate for the
patient group inplanted and the specific goals of the
devi ce. That is, less risky surgeries with |ower
norbidity should really have smaller -- be appropriate
to have smaller clinical benefits.

Thank you for your tinme today. | hope ny
remarks were of value. "1l be available for
gquestions as the day goes on.

DR. NAIDU. Thank you, Dr. Truunees.

Next representing North American Spine
Society is Dr. Philip Schneider.

Dr. Schnei der

DR. SCHNEI DER: Thank you. Hello. Good
nor ni ng. As you can see, | am not Dr. Marjorie
Eskay- Aur bach as you have on your agenda. M nane is
Dr. Phil Schneider, and I amreplacing Dr. Aurbach

| am an orthopaedic spine surgeon in
private practice, about 15 mnutes fromhere. | may
be, geographically, the cl osest spine surgeon to the

FDA. No one is paying ny travel expenses. | live 10
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m nutes from here. However, the price of gasoline
these days | mght have to rethink it in the future.

| have a keen interest in research. I
serve as an Assistant Professor of Othopedic Surgery
at Howard University and have been involved in
nunmerous | DE studies, both as an investigator and as
a data safety nonitor officer.

| am here today because | amrepresenting
the North Anerican Spine Society, the |argest spine
organi zation in America. The 3,000 nenbers actually
up to 4,000 nmenbers now that we have share simlar
interests as | do; that is, patient care, research
and educati on.

NASS is conprised of both surgeons and

non- surgeons, representing the various fields of

spi nal care, i ncl udi ng ort hopaedi c surgery,
neur osurgery, psychiatry, radi ol ogy, and
anest hesi ol ogy. Qur menbers have one primary

interest: to provide the very best quality nedica
care to our patients. The end result should be |ess
pain and better function, resulting in a better

quality of life for our patients.
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Li ke you, we recogni ze that the | andscape
of spinal care is rapidly changing. Consequently, the
way we study spinal care may need to al so change.
Fromreadi ng your four proposed questions, it is clear
that you already appreciate this.

Regardi ng your first question about tine
to intervention, this wll depend on patient
pat hol ogy. However, since the devices you are
i nqui ri ng about are designed for earlier intervention,
the time to intervention may logically occur at an
earlier tinme in the di sease process.

For exanpl e, six nonths of non-operative
treatnent may be reasonable before a spinal fusion
but may be too long for one of the less invasive
procedures being di scussed today. Degenerative disc
di sease represents a w de spectrum of intradiscal
di sorders, and each stage needs to be specifically
addressed. Different Jlevels of disease require
differing approaches to conservative treatnent.

Your second question about controls is
sonething that | think about a Ilot. Fusion, as a

control in a random zed study, may not be the best
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nmodel when i nvestigating these | ess intrusive devices.
There are several reasons for this.

Firstly, fusion my be a nuch nore
aggressive treatnent than is warranted for the
pat hol ogy being studied. This has sone ethical
concerns. Secondly, these devices can be used for
differing | evel s of degenerative di sc di sease, and t he
controls may need to be different for various di sease
states. And, thirdly, the goal of treatnent is not to
ankyl ose the spine. The goal is to provide a stable
platformthat allows notion. Fusion is the antithesis
of this.

The North Anmerican Spine Society is
conmitted to the application of evidence-based
medi ci ne evaluation to both the current practice of
operative and non-operative spine care as well as the
eval uati on of new t echnol ogy.

Al t hough wel | - desi gned, prospecti ve,
random zed, blinded studies are nost helpful in
drawi ng concl usions when conparing treatnents, it
remai ns inportant that all of the scientific evidence

is critically exam ned, including other Ilevels of
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evi dence. Despite the limtations and greater
i nfluence of bias and confounding factors in such
studies, these still provide information which shoul d
al so be given consideration.

Since the devices we are tal king about
today are not for fusion, but are for notion
preservation, endpoints (your third question) wll
i kely occur sooner than the traditional 24 nonths
used in fusion studies. When you think about it
intuitively, notion preservation occurs imediately,
whereas with fusions, it is a lengthy process.

Endpoi nt s need to be fl exi bl e dependi ng on
the device being studied and the level of disease
being treated. Sone devices may require only short
foll owup, and sone devices may require very |ong
fol | ow up dependi ng on the control being used. It may
also be instructive to shorten the followup on
noti on-sparing devices, while still rigorously
followng the patients in a post-market environnent.
Agai n, endpoints should not be set in stone. Pai n
relief is the goal

Finally, your fourth question has to do
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wi th changes in study design for mld to noderate disc
di sease. Wth wearlier intervention for |esser
di sease, snaller changes in outcone scores would be
i nevi tabl e and expected. This needs to be accounted
for.

A 15-point drop in Oswestry score may be
i npossible, while a 15 percent drop may be nore
realistic. A percentage drop from pre-op screening
woul d make sense. Wile Gswestry i s a good assessnent
tool, others can al so be val uable. This includes VAS,
SF-36, and the NASS Qut cone Assessnent Tool .

Wth regards toincreasingthe delta val ue
over 10 percent, this certainly nmay be appropriate
depending on the control being used. A higher delta
val ue woul d all ow nore studies to proceed because of
easier recruitnment abilities.

The North American Spine Soci ety appl auds
you in your attenpts to inprove on the design and
process of spine research in the United States. Qur
goal as an organization is to provide the very best
care to our patients. This may nean intervening in

their di sease process at an earlier stage in different
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ways.

The North American Spine Society would
like to sincerely offer its assistance to FDA in any
way we can. We are prepared to provide experts in
different fields of spine care to work with you on
devel oping specific protocols, out cone tools,
controls, etc. for the spectrumof conditions within
degenerative disc disease. Thank you very nuch.

DR. NAIDU. Thank you, Dr. Schnei der.

Next representing St. Francis Medical

Technol ogi es i s Dr. Paul Anderson of the University of

W sconsi n.

Dr. Anderson.

DR. ANDERSON: Good welcome. | wel cone
the opportunity to address the panel. | am a board

certified orthopedi c surgeon and associ ate professor
of orthopedics and neurological surgery at the
University of Wsconsin. | am a consultant to St
Francis Medical who paid ny travel expenses and
el ectronic.

The questions that the panel has been

asked to address relate to devices intended to treat
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| umbar degenerative di sc disease in patientswthmld
to noderate "back pain." Back pain nmay be the primary
conplaint in patients with isol ated di sc i nvol venent.

However, in the case of degenerative
conditions such as spinal stenosis, patients may
experience back and |eg pain. These are inportant
di stinctions the panel needs to take into
consideration while debating such issues as study
entry criteria and study endpoints based on device
t ype.

Also, the appropriate use of clearly
defined termnology in clinical trial designis an of
paranount inportance and too often overl ooked. The
uni ntentional msuse of terns such as success and
failure can dramatically inpact the interpretation of
st udy out cones and present issues as "black and white"
when, inreality they frequently are not when patients
are concerned, as | wll attenpt to illustrate.

| would Iike to comment today on severa
i ssues that are fundanental to the panel's di scussion
and nust be consi dered when determ ning the structure

of clinical trials for these types of patients. These
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i ssues include:

The definitions of success and failure in
clinical trial design

The sel ection of the appropriate control
group that allows for valid, quantitative conparison
to the treatnment group

The sel ection of valid study endpoints in
patients with mld to noderate synptons.

Defining "success" and "failure" in
patients with mld to noderate synptons is open to
much debate in the research community. Until we agree
on definitions that are both clinically reasonabl e and
scientifically valid, we have no solid foundati on upon
which to judge the effectiveness of devices in this
patient popul ation. Secondly, the definition of a
clinically significant response to treatnent in
patients wwth mldto noderate synptons i s fundanent al
to determ ni ng success and deserves equal attention.

In 20 years of treating patients wth
spinal disorders and involved in nunerous clinica
trials, | have found that patients consider surgery

because they have significant inpairnment in their
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quality of life and have wei ghed t he possi bl e benefits
against the risks. This is a highly personal choice
for the patient.

Sone patients are willing to undergo a
| ess invasive procedure but will not undergo a major
procedure even if it offers a chance of higher
success. O her patients view the risks of any
surgical intervention as too great and would be
satisfied with sone | evel of inprovenent by conti nuing
wi th non-operative therapy. Is it appropriate to
consider this patient a failure if the patient is
satisfied with this outcome within the context of his
or her choice of treatnent? Probably not.

We all know that patients nust undergo a
m ni mum anount of non-operative therapy before we
consider a nore invasive procedure. This does not

mean that a patient has "'fail ed" nonoperative therapy
at sone arbitrary tinme point if the elects to conti nue
with this therapy. The only certain failure point is
the patient's decision to abandon nonoperative care

and undergo surgery.

Unli ke patients with herniated di sks and
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di scogenic low back pain where there are well
established guidelines for timng of intervention
with patients with |unbar spinal stenosis there is no
established length of tinme to surgery.

Isit appropriate to use the sane criteria
for determning a successful outconme in a patient
treated nonoperatively, to a patient who has el ected
to undergo a maj or procedure |ike a spine fusion? No.
The patient who elects to wundergo an invasive
procedure has the reasonabl e expectation of nore than
just a small degree of inprovenent.

I n measuring outcones the nost inportant
metric is the patient's satisfaction with his outcone
in the context of his treatnent. Pati ent-reported
outcones neasures are now a nainstay in clinical
research and i ncl ude general health, disease-specific
out comes and pati ent sati sfaction.

The weakness of nost of these is the
absence of valid nmeasurenents of what constitutes a
clinical difference, especially in patients with mld
to noderate synptons.

Qutcomes research experts are now
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i ncorporating a patient's satisfaction with treatnent
or a patient's assessnent of whether the treatnent
hel ped as a yardstick for determ ning a successful
out cone.

As Wil sh and colleagues noted in their
recent paper on the responsiveness of the OD, MODEMS
and SF-36 outcones neasures, "Wiile there is no gold
standard to neasure an actual change, it is difficult
to argue that no i nprovenent has occurred if both the
patient and clinicianindependently and si nul taneously
report inprovenent."

The authors therefore used the patient's
percei ved i nprovenent as the criterion to neasure the
sensitivity and specificity of these outcomes nmeasures
and have established satisfaction as a gold standard.

So how do we determ ne clinical success in
patients with mld to noderate synptons? The
consensus anong outcones experts is that the "m ni nrum
clinically inportant difference" or "MID' is the
appropriate standard to define clinical success. This
standard is particularly relevant when applied to

patients wwth mld to noderate synptons where the risk
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of false negatives is significant due to "ceiling"
effects that may occur when | ess severe di sease states
are bei ng eval uat ed.

Clinically significant | evel s of
i nprovenent need be defined and shoul d not be chosen
arbitrarily. An absolute 15 point change from
baseline in the ODI score at two-year followup was
chosen by FDA for back pain studies as clinically
significant and i s now accepted as the "conventional "
standard to define clinical success.

Inny reviewof theliterature |l find only
one article, by Mannion and col |l eagues, in which the
mnimumclinically inportant difference is validated
for the ODI. It turns out the authors determ ned a
"good outcone" is defined by a cut-off value of 11
points using ROC analysis, not 15 points, and the
mnimum clinically inportant difference for an
i ndi vi dual patient is 9 points.

This validation was based not on 2-year
data, but 6-nonth data. The authors of this paper,
whi ch include Jereny Fairbank who devel oped t he QDI

al so recommend a percent change from basel i ne rather
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t han absol ut e anount of i nprovenent for consi derati on.
They further acknow edge that the cutoff value for
patients treated conservatively nmay range from4 to 6
points, much lower than the 11 points for patients
treated operatively.

Finally, the ODI has been reported to be
nore sensitive in detecting change in patients with
nore severe disability and | ess sensitive in detecting
change in patients with mld to noderate disability.
Based on careful reviewof the literature, thereis no
evi dence that a 15-point change from baseline in the
ODI score is a scientifically valid nmeasure of the
mnimum clinically inportant difference in patients
with mld to noderate synptons.

Therefore, | believeit isinperative that
we validate the appropriate thresholds of clinical
significance that we use to define success in an
i ndividual patient. There are outcones neasures in
whi ch thresholds for inprovenent were determ ned as
part of the clinical study validating the instrunent,
t hus provi di ng gui dance for howto i nterpret outcones.

For exanple, in patients with spinal stenosis, the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

80

Zurich daudication Questionnaire has statistically
val i dat ed val ues for clinically signi ficant
i nprovenent .

Next, we need to take into account the
large difference in risk profiles between current
operative treatnent and non-operative therapy. This
makes the dilemma for patients with m|d and noderate
synptons especially difficult. And this is why the
advent of new devi ces and procedures, which offer the
possibility of inproving outcones wthout adding to,
or possibly lessening surgical risk, inportant and
desired by patients.

In designing the clinical trials to
eval uat e new devi ces, the dilemma for investigators is
choosing the appropriate control therapy. The
consensus of the clinical literature on degenerative
[ umbar spinal stenosis is clear that nonoperative
therapy i s the standard of care for patients with mld
to noderate synptons.

Froman et hical standpoint, it may not be
appropriate to randonly assign a patient with mld to

noderate synptons to an invasive and risky surgica
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procedur e when good out cones are not well established
and the risk-benefit ratio may not be in the patient's
best interest.

Patients with degenerative |unbar spina
stenosi s are elderly and may have nedi cal
conorbidities that increase the risks of surgery and
dimnish efficacy. Ethically, you nust select
i nvestigational and control therapies that have the
potential to offer conparable risk profiles benefit.
For the at-risk elderly population in particular,
nonoperative care is a particularly appropriate
control for mnimally invasive investigational
pr ocedur es.

Nonoperative care is a particularly
appropriate control for interspinous spacers since
nei ther treatnment exposes patients to the risks of
neural injuries and general anesthesia, and future
treatnent options remain open should they be
necessary. On the other hand, interbody fusion was
the appropriate control for artificial disc studies,
since both treatnents expose the patient to a simlar

| evel of risk.
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In conclusion, | believe the clinical
studies we undertake to evaluate devices nust take
into account:

(1) The risks and benefits of any therapy
have to be balanced and considered when selecting
appropriate control groups for clinical trials of new
t her api es.

(2) The term nol ogy used to defi ne success
and failure, study endpoints, and other critical
el emrents of a well-designed study protocol nust be
clearly and consistently applied for each patient
popul ati on.

(3) Apatient's level of satisfactionw th
his treatnent is the nost «clinically meaningful
measure of treatnment response and provides a valid
basis to determne thresholds when defining a
successful response to treatnent.

(4) The strengths and limtations of
outcone instrunents nust be recognized in order to
select clinically significant endpoints that match t he
patient di sease state and denographics and the types

of devices under study.
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| would like to thank you for this
opportunity to address the panel.

DR. NAIDU. Thank you, Dr. Anderson.

The | ast speaker for this open public
session will be Dr. Stephen Hochschul er representing
the Spine Arthroplasty Society. He is the 1st Vice
President of the Society.

Dr. Hochschul er

DR, HOCHSCHULER: Thank you. Good
nmorni ng. My nanme i s Stephen Hochschuler. | ama board
certified orthopedic surgeon practicing spinal
surgery. | am a nenber of the AACS, |SSLS, NASS and
co-founder and Chairman of The Texas Back Institute.
| am here today as a founding board nenber and 1st
Vi ce-President of the Spine Arthroplasty Society.

| have conme to this hearing to help
address issues relating to Spinal Arthroplasty.

Spi nal surgery has changed over the past several years
from stabilization associated wth fusion to
stabilization via notion preservation.

Wth this evolution it has becone evi dent

fromthe FDA posed questions to be di scussed today, as
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wel | as concerns voiced by practicing spine surgeons
and patients, that there needs to be a reconsi deration
of FDA approved clinical studies. Do the study
protocol s of yesterday apply today? Do the requisite
needs of safety and efficacy nmerit the cost of the
st udy?

For exanple, is it possible to utilize
conput er nodel i ng and previ ous control | ed doubl e blind
studi es anal yzi ng historical data fromone armof such
study to conpare to a new device in a stand al one
trial? | believe it's time to rethink the entire
anal yti cal process to expedite the devel opnent of new
technol ogi es while protecting our patients.

Over the past several years, largely due
tothe Internet, patients have beconme nore enli ghtened
and enpowered as to their nmedical decisions. It is not
only inportant to consider what we as scientists and
clinicians hold inportant but also what our patients
val ue.

| s prol onged pai n and sufferi ng associ at ed
withtheinability to wrk and partake i n one's soci al

environment while wundergoing "Conservative Care"
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merited? Is a mnimally invasive, m nimal |y
destructive, reversible operative procedure |ess
conservative than our traditional definition of
conservative care?

W in the USA have prided ourselves in
delivering the best mnmedical care in the Wrld.
Neverthel ess, our citizens nore and nore utilize
non- FDA alternative nedical therapies. Wiy is this?
| s our approval process part of the problenf

The Spi ne Art hropl asty Soci ety was f ounded
approximately five years ago. At the tinme | had a
particul arly et hnocentric opi nion that outsidethe USA
studies were inferior. Since, | have |earned that
al t hough they m ght not be perfect, the data is worth
considering and the CE Mark process as well.

Today, The FDA has el ected t o eval uate how
studi es should be organized to determ ne the safety
and efficacy of nuclear replacenents, interspinous
process devices, and pedicle screw based dynamc
stabilization systens. All three technol ogi es are key
to the devel opnment of spine stabilization surgeries

associ ated w th mai ntenance of spinal notion.
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Questions that have arisen and need to be addressed
i ncl ude:

(1) Is the proposed device considered
mnimally i nvasive, mnimally destructive and readily
reversi ble or sal vaged? These types of devices w |
be justified earlier in the continuum of care. The
traditional six nonths of failed conservative care
prior to surgery is likely to conprom se the potenti al
efficacy of these devices and the low risk and
preservation of options justify earlier use. One
possi bl e explanation for the relatively |ow success
rates of fusion/arthroplasty may be that we wait to
long to intervene.

(2) Does the proposed devise have the
potential to prevent the degenerative cascade as
described by Dr. Kirkaldy-WIllis? Early intervention
could have long termbenefits. Once the cascade has
resulted in |loss of disc height, chronic nuscle spasm
and facet disease, surgery is nmuch less likely to be
successful .

(3) Is six weeks to three nonths of

i ncapaci tating | ow back pain as defined by the Visual
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Anal og Scale, Oswestry Index, etc., enough to nerit
surgical intervention? It depends on the nature of
the surgery and the risk profile of the device. If a
product is mnimally invasive and doesn't burn
bri dges, then earlier use should be considered.

(4) Is continued conservative care after
three nonths nore intrusive to a patient's well being
than a mnimally invasive, reversible procedure?

It beconmes unethical to prohibit a patient from
sur gi cal care if they aren't responding to
conservative nmanagenent al one.

These patients nust be told when they
enroll into a conservative care study that if they
don't respond to it, then they can pursue surgery and
still be in the study.

(5 Wuld an early, mninmally invasive,
notion preservation surgical intervention save the
patient the grief of being unenployed with all the
concomtant famly, social and financial issues?

Again, early interventionwththese types
of devices nmay break the degenerative cascade and get

patients back to work sooner. W know from numnerous
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studi es that the | onger soneone is incapacitated with
back pain, the less likely they are to nake full
recovery. Early intervention allows them to
rehabilitate that nuch sooner

(6) The cost of a worker's conpensation
| ow back claimis substantial. The indirect costs are
noted to be three tines the direct costs. Wuld the
devi ce under consideration allowan earlier returnto
wor k and save society a significant financial burden?
Very possibly yes.

(7) Last, and per haps nost i nportant, what
criteria are our patients nost interested in after
safety and efficacy issues are addressed.

(a) Relief of Pain.

(b) Return to Function to include: Wrk,
Lei sure Tinme, Sleep and Sex.

(c) Prevention of downstreamdegeneration
associated wth the potenti al exacerbation of pain and
di sability.

Patients don't want to hurt anynore; they
want to live their Iines. | recognize that as a

representative of The Spine Arthroplasty Society, |
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have made a statenent rather than address the specific
FDA questions posed. Cbviously we do not have all the
answers today, but this neeting is a good start.

My main concern is that practical, cost
savi ng, expeditious decisions are nmade wthout
conprom sing the safety of our patients. Thank you
for allowing ne this audi ence.

DR. NAIDU. Thank you, Dr. Hochschul er.

This wll conclude the open public
session. W wll take a 10-mnute break. W wll
reconvene at 9:45.

(Whereupon, at 9:37 a.m off the record
until 9:56 a.m)

DR NAIDU It's alnmpst 10:00. | would
like to call this neeting back to order. Before we
proceed with the FDA presentation, is there anybody
else in the public that would like to address the
panel at this point? |If so, please cone forward.
State your nane and affiliation.

Before we proceed further, M. Adans,
woul d you pl ease introduce yoursel f?

MS.  ADAMS: Good nor ni ng. ' m Panel a
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Adans. |I'mwth Etex Corporation and I' mthe i ndustry
representative to the panel.

DR. NAI DU. Thank you, Ms. Adans. At this
point we will proceed wth the FDA presentations on
this topic. The FDA presenter is M. Jonathan Peck.

M. Jonat han Peck.

MR. PECK: Thank you. Good norning. M
nanme is Jonathan Peck. I'"'m a reviewer in the
Orthopedic Devices Branch in the Ofice of Device
Evaluation. | would |ike to take this opportunity to
t hank t he menbers of the panel for being here today to
help FDA out wth our questions on this topic.

| would also |like to thank the presenters
this norning. The information you shared is essenti al
to a productive discussion this afternoon.

| would Iike to give a special thanks to
two of ny coll eagues, Dr. Kristen MIIls and M. Justin
Eggl eton for all their hard work and hel p in preparing
for this neeting.

Today we wi I | be di scussing clinical trial
design for devices intended to treat mld to noderate

| umbar degenerative disease. |'ll start out with sone
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brief background information and then I'll nobve into
di scussion of issues related to intended study
popul ation, potential control groups, and study
endpoi nts to t hese clinical trials.

Finally, I'll present FDA's questions to
t he panel .

It is estimated that 60 to 80 percent of
the adult population will experience | ow back pain at
sonetinme in their lives with up to 5 percent
experiencing this pain on a yearly basis. Chronic | ow
back pain is one of the nobst comobn reasons for
physician visits in the United States. It's one of
the leading causes of enployee absenteeism and
di sability. It accounts for relatively |arge
percentage of all U. S. healthcare expenditures.

The causes of low back pain are
multifactorial and the specific pain generator
typically cannot be isol ated. Nor mal aging of the
| umbar spine involves a sequence of degenerative
changes that Ilikely start at a biochemcal and
cellular level and then turn into the changes that we

see clinically.
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The functional spine unit is made up of
the intervertebral discs, the two facet joints, the
I iganmentous structures, and the retrieval bodies.
Each conponent of this conpl ex undergoes changes of
agi ng and degenerati on.

It's hard to know what a bulging or
degenerated disc neans clinically as was shown in the
study by Boden. As you can see, the mjority of
patients over the age of 60 that Boden | ooked at show
sone radiographic signs of disc disease wthout
show ng any synpt ons.

Now |'l1 di scuss the continuum of
treatment options. The vast mpjority of patients with
| ow back pai n are successful | y managed nonoperati vel y.
A wde variety of nonoperative treatnents are
avai | abl e i ncl udi ng physi cal therapy, nedi cati ons, and
injections. Probably thereis really no set treatnent
pr ot ocol .

On the other side of the spectrum if
synptons persist or progress despite nonoperative
managenent, surgery becones an option. Extended care

for nost patients for whom surgery has been deened
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necessary has been spinal fusion and/ or deconpressive
procedure. Total disc replacenent has becone a nore
recent option.

Over tinme less invasive procedures have
been developed to treat disc herniation and nore
mnimally invasive approaches for |amnectony and
spinal fusion have evolved.

| just want toclarify that this treatnent
conti nuum was neant to organi ze treatnents based on
the | evel of invasiveness and it does not necessarily
directly correlate with the di sease conti nuum

Recent |y new devi ces have been reported in
the literature that fits sonewhere in between
nonoper ative care and nore invasive surgical options.
You have heard about a nunber of these devices in
earlier presentations and read about several of them
in the literature provided in the panel pack.

Some of these new devices has been
produced for use in patients who based on current
surgical options would have been treated wth
nonoper ative care.

These new devices are all intended to
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stabilize the affected functional spine unit while
mai nt ai ni ng sone degree of notion. These devices are
quite variable in design, function, and region of
inplantation so we have broken them out into three
desi gn categories for your consi derati on.

The first group consi st of spacers between
adj acent spi ne processes. The second group i s nucl eus
repl acenents and the third group is systens that are
pedi cl e screw based.

Currently there are several paraneters
that FDA is relatively confortable with to determ ne
patient inclusion for |unbar spinal studies. For
exanple, we typically like to see that a patient
receive six nonths of nonoperative care prior to
i ncl usi on.

Wth regard to baseline pain and function
| evel s, for exanpl e when using the Gswestry disability
i ndex we prefer baseline score 40 but have accepted 30
Wi thin appropriate rationale. W are also relatively
confortable with the radi ographic findi ngs we suspect
to see for inclusion.

Wth regard to the newdevices it may nmake
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sense to alter sonme of these inclusion paraneters to
capture patients that fall earlier in the disease
continuum This is sonething we are going to ask you
to discuss.

Bef ore noving i nto our mai n di scussi on,
just want to outline the main topics that our
guestions wll be centered around. W wll be asking
you about intended patient population, potential
control groups, appropriate study endpoints, and
m scel | aneous questions about study design.

Many patients suffering fromnore mldto
noder at e di sease may not be ideal surgical candi dates
who warrant treatnment with a pernmanent spinal inplant.
The associated risks may not be appropriate for
patients with mld to noderate disease and the
benefits may not | ast | ong enough to have warranted to
the intervention. The question will be for these type
of devices how do we define the patients to study?

There are multiple control options for
t hese studies. One such option is nonoperative care
control. These control arns are designed to include

vari ous conbi nati ons of nedi cati ons, physical therapy,
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pati ent educati on, and i njections.

An addi ti onal option for nonoperative care
control is a crossover or secondary treatnent design
which is alsoreferred to as a rescue procedure in the
earlier presentations.

The ot her control option would be surgery in the form
of fusion, total disc replacenent, |am nectony, etc.

FDA see potential limtations with both
nonoperative and surgical control options. If a
pati ent has exhausted nonoperative care options, then
it may not be appropriate to random ze that patient to
recei ve nonoperative care and it could lead to a | ow
success rate in the control group.

On the other hand, if patients are not
al | oned to exhaust nonoperative options, any outcones
observed during the trial my not be due to the
device. In addition, it may not be ethical to treat
patients with mld disease with a inplanted device.

Al so, conpared to surgical intervention
nonoperative care introduces potentially significant
bias due to placebo facts. On the other hand,

considering surgical control option, patients wth
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mld to noderate di sease do not necessarily neet the
criteria established for fusion, disc replacenent,
| am nectony, etc.

We have concerns about random zing these
patients to an invasive procedure that they m ght not
need. In addition, regarding the crossover and
secondary treatnment designs, we aren't sure how to
obj ectively define when a subsequent intervention is
warranted so we wll be asking you to discuss
appropriate control group options.

Traditionally, studies of spinal devices
conpared sone or all of the foll ow ng endpoints at the
24-nonth tinme point. Pain and function scores,
quality of life assessnents, radiographic evidence of
fusion or notion, adverse events including secondary
surgi cal procedures, and neurol ogi cal assessnents.

A nunber of pain and function assessnents,
for exanple, the Visual Anal og Scal e and the GCswestry
| ndex have becone commonly accepted as endpoints in
clinical trials. These traditional spinal study
endpoi nts may not be the nost appropriate endpoints to

evaluate patient's mld to noderate disease at
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basel i ne.

Wth regard to pain and function
assessnents, the ceiling effect may cone into play
given the potentially |ower baseline scores. FDA
believes it is inportant for these studies to show
durability in response to the device. W are
concerned that the subjective nature of the pain and
function assessnments may not capture the true
treatnent affect. We will be asking you what the nost
appropriate clinically significant endpoints are for
t hese studies.

FDA' s concern with study designis it does
not denonstrate a nechani smof action. Sone proposed
mechani snms of action are the device may del ay or halt
the progression of DDD. The device may nmintain or
restore disc type. Device may increase canal franme
di mrensions or the device may delay or elimnate the
need for nore invasive surgical options while
provi di ng equi val ent results.

FDA bel i eves denonstrating a nechani sm of
action may be val uabl e, especially patients suffering

from mld to npderate disease are studied and
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conservative care is used as a control

That's the end of the FDA presentation
Wuld it be helpful for me to go over the questions
now or should we wait until later?

DR. NAIDU. Wy don't we just go over the
questions briefly so that we have an idea as to what
t o address.

MR. PECK: Ckay. Now, when considering
the questions, please consider that you may have
different conclusions for each of the three device
types listed and the two disease states listed as
well. When fornul ati ng your response, please clarify
whet her the answer is specific to either device type,
di sease state or if your answer is nore general

Here are the nmain topics the questions are
based on.

Question No. 1, Intended Popul ation.
Consi dering the natural history of | unbar degenerative
di sease, pl ease discuss appropriate tinme to intervene
with a permanently i nplanted device intended to treat
mld to noderate disease. Then pl ease discuss the

characteristics that should be wused to define
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appropriate candidates for a clinical study.

At a mninmm please consider the
type and anount of nonoperative care a patient should
receive prior to inclusion and specific baseline
criteria (e.g., ODI, VAS, neurologic findings,
radi ographic criteria) that patients shoul d neet prior
to inclusion in a spinal device clinical trial.

Question No. 2, Control G oups. Based on
the population of appropriate surgical candidates
di scussed in Question No. 1, please discuss the
control options, nonoperative or operative, for
each of these device type. Pl ease consider that a
clinical study nust be designed to denbnstrate a
treatnment effect.

For exanple, it nust be designed to show
that any observed clinical outcone is due to the
device rather than other confounding factors and
treatnents. When considering this issue, please
consider the followi ng dilenma. On one hand, in order
to warrant surgical intervention patients may have
results to nonoper ative t her apy options.

However, on the other hand, a patient

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

101

shoul d not be random zed to a control treatnent that
they have already "failed."

Al so, renenber that these pati ents may not
meet the currently wused criteria for surgical
i ntervention. Pl ease coment on the wuse of
"crossover” and secondary t r eat ment desi gns.
Specifically, please conment on howto define patients
who have "failed" the first treatnent and thus are
eligible to go on to the second treatnent.

Question 3, Endpoints. Please discuss the
nost appropriate clinically significant endpoints to
evaluate subjects with mld to noderate | unbar
degenerative disease. Please discuss what value, if
any, there is in denonstrating a faster response as
opposed to conparing responses at the final study
eval uation tinme point, which has traditionally been 24
nont hs.

| f denponstrating a faster response is
considered inportant, please discuss the |ength of
time the response should | ast to consider
t he device a success. Please also discuss the val ue

of potential nechani smof action endpoints. Wich of
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t he proposed endpoints mght the sponsor be able to
denonstrate and how.

For exanple, should restoration of disc
hei ght and hydration be shown through objective
radi ographic criteria? Finally, please discuss the
endpoi nts for denonstratingif earlier interventionis
warranted because it alters or delays the course of
t he di sease.

Qur final question has to do with Study
Desi gn. Pl ease di scuss what changes to traditiona
spi nal devi ce study designs m ght be appropriate given
the | ess invasive nature of many of these
devices as well as the mld to noderately affected
pati ent popul ation. Pl ease discuss the appropriate
final tine point to evaluate study endpoints to make
a determ nation of study success.

Pl ease di scuss whether it is appropriate
to define a small change in pain and function scores
as clinically significant given that these devi ces may
pose less risk and that the inclusion criterion score

may be lower and the ceiling effect may cone into

pl ay.
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Depending on the study control, please
di scuss noninferiority versus superiority. Al so,
pl ease discuss whether an increased delta may be
appropri ate dependi ng on the control.

DR. NAIDU. Thank you, M. Peck. If you
coul d go back and post the first question up before
i ntroduce the panel. W will now begin the panel
di scussion. Dr. Mchael Yaszenski will|l open this part
of the nmeeting with his remarks to help us focus.

Yes, M. Mel kerson.

MR.  MELKERSON: Just one point of
clarification. In the description that we've
descri bed of different device types, it was brought up
in the presentation that it should be based upon the
cl ai ns. It should be pointed out that the device
types we have I|listed have nmade various clains
associated wth their design so when you are
addressing the questions you can either approach it
fromdevi ce by device or by the clains associated with
t hat devi ce because of those three device types were
identified we have various clains made for each of the

t hree device types.
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DR. NAIDU. Thank you, M. Mel kerson.

Dr. Yaszenski.

DR YASZEMSKI : Thanks, Dr. Naidu. I
would like to make an introduction to the panel
di scussion that we are about to have. | think that as

part of that discussion I'mgoing to start with ny
conclusion so we can go fromthere. M conclusion is
that it's not appropriate at this tine to provide
strict answers to any of these questions.

| think we're too early in the eval uation
of these types of devices to make any gl obal
statenents that will then bind either physicians or
patients or device manufacturers into a narrow
pat hway.

| think what it is appropriatetodoisto
provi de our thoughts together with our clinical and
i ndustry col |l eagues as to a franework for eval uation
of each device that conmes down the Iine, the questions
to ask for each device and each patient inclusion
group that will then get to these four questions that
we' || discuss today.

That' s going to be the gist of what | have
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to say. | think that the over-arching criterion that
we should look for is equipoise for each patient.
When Dr. Blunmenstein tal ked before, he tal ked about
the time of random zation and the decisions to be
made.

| think for each individual patient when
a physician and a patient are together and neki ng t hat
decision to random ze, at that point the two choices
avai |l abl e nust be equal in their risks and benefits to
the patient to the best of our know edge.

| think that as we answer these questions
specifically, we should be trying to get to that
point. Are we presenting patients wth, as best as we
can tell, equal options whether we choose the control
or the study for whatever device is under
consideration at the tine.

To get to that, to get to equi poise at the
time of random zation, | think that there are two
i ssues fromwhi ch our discussion of the questions w ||
flow They are, No. 1, clinically appropriate care
and, No. 2, scientific validity, in that order. I

think that the clinically appropriate care gets to the
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equi poi se. Each patient that conmes here to think
about one of these devices there are three cl asses of
devi ces and several classes of disease processes.

Dependi ng upon the mx of the disease
process the particular patient's position along the
path of that disease process, where they are stage
wi se, and the device under consideration, each of
those m xes is going to be different for each device
and each set of inclusion criteria for the studies
that are proposed.

Wth scientific validity when we do get to
the study it will be less than ideal if after the
study i s done and the data are | ooked at that they are
not valid to the point that we can make scientific
conclusions so |I think that we need to keep those
things in mnd as we deliberate. Is the care
appropriate and are the data going to Dbe
scientifically valid?

Let me | ook next at just two exanples to
say why | think that this group is heterogeneous

enough that we can't provide anywhere

near firmor rigid guidelines. The disease process

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

107

and its natural history, the anticipated clinical
path, are going to be different whether the person is
-- the two exanples I'm going to use are a young
person previously asynptomati c who has had sone event
and has a conbination of back and leg pain, the
typi cal herniated disk person, early in the disease
process. The second, a person who has
degener ati ve spondyl ol i st hesi s and spi nal stenosi s who
has been going along and is I ess and | ess able to get
through his or her activities of daily I|iving. I
t hi nk t hat these two sonewhat extrenes denonstrate t he
heterogeneity of the patient groups and how we w ||
have to apply the conditions of equipoise in these
varying situations.

The di sease, that is one. Then the second

-- excuse nme. That discussion wll be focusing on the

di sease process. The second will be on the device
itsel f. Each of these devices has different risk
benefits. There is a different surgical risk

dependi ng upon, as we've heard nmany of the presenters
this norning, whether it's mnimally invasive or

tradi tional surgical procedure.
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These devices span that spectrum There
is a different anesthetic risk. Some of them can be
put in under | ocal anesthesia and sone of themrequire
general anesthesia. Thereversibility | think is also
i nportant because that reversibility includes two
things fromwhat |1've heard this norning and fromwhat
' ve read.

That is, what existing anatony is altered
when putting the device inthat wll stay altered when
you take the device out and how do you have to take
this device out. As we've heard this norning, sone of
the interprocess spacer devices wll be different to
take out, for exanple, than a prosthetic nucleus, a

noni nj ect abl e prosthetic nucl eus.

Now, the exanples again that | gave |
would |ike to give to just franme out subsequent
di scussion here. | would like to give tw exanpl es
where | think the answers to the questions wll be

w dely different.
First, let's look at that 2l1l-year-old
pati ent who has had his or her first episode of pain

and has a herni ated di sk, back and | eg pain. The leg
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pain is getting a little better. Back still hurts
four weeks out. W ask the question is six weeks of
treatment |ong enough after which we invoke sone
devi ce.

Let's ook at the other patient. She's a
70-year-ol d person wi t h degenerative spondyl ol i sthesi s
and spi nal stenosis. She has neurogenic cl audi cati on.
She has had it for a while. She has gone through a
nunber of nonoperative treatnents. She has had a
couple of injections. They have lasted for a while.
The extent of her relief is getting slower and sl ower.
You see her at this time and then ask is four nore
weeks or six nore weeks of treatnent enough.

| woul d propose to you that the answer to
is six weeks enough very different for both those
patients. | would propose that in the first case
It's not appropriate to go to any mninmally invasive
procedure. In the second case it m ght be.

Now, | et's | ook at devi ces. Pedicle-based
systens, interspinous spacers, and prosthetic disc
nucl eus, both injectable and inplantable. The pedicle

screw based systens can be put in percutaneous or
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open. The questions |I m ght ask when asking the risk
benefit analysis for them if they are open or
per cut aneous we nay have to retract the nuscles to put
them i n.

If we retract the paraspondi s nmuscl es how
longis it going to take to do so. The risk, although
it's mnimal in experienced hands, there always is
sone ri sk to vascul ar or neurol ogi c structures putting
a pedicle screwin. They can be renoved. They can be
renoved percutaneously or they can be renoved open.

Let's ook at the interspinous spacers.
They can be put in under a | ocal anesthetic. The risk
to nervous and vascul ar structures, as we've heard
this norning, is very small and they can be renoved
with very little alteration to the normal anatony.

Let's ook at the prosthetic fixed disc
nuclei. If the PDNis an injectable PDN and t he study
under consideration is one in which a discectony is
al ready bei ng done, the ri sk of surgery and anesthetic
t hat has al ready been made. That deci sion has al ready
been made. They are taking care of the patient. This

study m ght be having the PDN during surgery.
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I f, however, it's a degenerative disc
di sease patient who is not otherwise getting an
operation, that same injectable PDN has to undergo
different scrutiny than it does in a case where a
surgeon has already elected to proceed with the
deconpr essi on.

If the PDN is not injectable but
i npl antable and has to go in either posteriorly or
anteriorly, this presents a different situation than
the injectable PDN. | say these things not to get us
to an answer but to enphasis the great heterogeneity
in the patient population and of devices that has to
be considered each tinme a device proposal cones in
front of the FDA

Again, I'll restate ny conclusion. W are
too early, I think, in the assessnent of these devices
to nmake any rigid criteria. | think that a matrix of
considering the specific disease, the inclusion
criteria for the patients proposed for a study is
going to result in an appropriate decision on the
answer to these four questions.

Then with time since it's quite apparent
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that these devices are going to continue to cone for
approval and for patient use, | think patterns wll
energe that will allow firnmer answers for the four
questions. Thanks, Dr. Naidu

DR NAI DU Thank you, Dr. Yaszenski
Let's just go on straight to the panel questions at
this point. The questions are fairly detailed, |
think. This will lead us to the discussion as well.

| would like to start off with Dr. Kim
Dr. Kim if you could address the first question
that's posed to us wth respect to the nuclear
repl acenent devices, the spacers, and the pedicle
screw system For each if you could outline your
opinion, | would appreciate it.

DR KIM First of all, | want to echo Dr.
Yaszenski's cormments that there is such a wi de variety
of i nplants and di seases and vari ous conbi nati ons t hat
it's probably too early to make any specific
recomendati ons or requirenents.

| would say that | agree with virtually
everybody that has made a presentation today that a

standard six-nonth nunber  of preoperative or
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pretreatnment trial of conservative therapy is probably
not a nunber that we should be relying on. It nakes
sense for certain di sease types but for sone of these
ot her disease entities and inplants that may be too
long, or it may be too short.

A general guideline, I think, is inportant
because it decreases the uncertainty that the study
sponsors and the i nvesti gators face whenever they cone
to these PMA neetings so | think it wuld be
beneficial to have sone type of guidelines. | don't
have any specific nunbers but things |ike herniated
disc it doesn't seem reasonable to have to wait six
nmont hs wi t h nonoperati ve treat nent because that i s not
how we take care of these patients in our clinics.
That would be sonething that may benefit from a
shorter nonoperative treatnent tinme period.

On the other end of the spectrum is
sonething like |unbar stenosis. We know that is a
very slow gradual process and six nonths seens very
reasonabl e. 1n sone cases dependi ng on the i npl ant we
may want to recommend even | onger tinmes although six

mont hs seens reasonabl e.
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| just want to echo what peopl e have said
that the FDA needs to be alittle bit nore flexible in
maki ng certain requirenments and especially now where
all the spinal inplant devices are so different than
what we have been | ooking at. W need to really work
together with the study sponsors to cone to sone
agreenents al nbst on a case-by-case basis.

| f I have to try to nake sone
generalizations for nucleus replacenent devices,
that's a hard one because the two indications that |
see is to replace the nucleus after a discectony so if
you are treating sonebody for a herniated disk,
wai ting six nonths doesn't seem reasonabl e.

But if you are treating sonebody with a
nucl eus repl acenent device for | ow back pain, waiting
si x weeks doesn't seemreasonable. Low back pain is
adifficult entity to describe in the first place in
terms of its natural history so sonething |ike that
waiting six nmonths would be reasonable so it would
depend on what the study sponsor cl ai ns the purpose of
this device will be for.

| nt er spi nous process spacers tend to be
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for stenosis patients so the six-week period is not
reasonable and six-nonth period wuld be nore
reasonable. Then, finally, the pedicle screw dynamc
stabilizers again depends on the disease entity that
they are proposing to treat in the particular PVA |
would go by the sane guidelines that things |like a
herni at ed di sk doesn't have to wait six nonths but a
treatnment for | ow back pain or stenosis would need to
wait | onger.

DR. NAIDU. Thank you, Dr. Kim

Dr. D az.

DR Dl AZ: As | was flying here, | was
trying to figure out what would be a sensible way to
make a rational decision and a rational comment about
how to deal with this very conplex problem | think
Dr. Yaszenski put it out very clearly that we are not
deal ing w th a honogeneous popul ation. This is a very
het er ogeneous popul ati on at best.

Not only is a heterogeneous in a sense of
scope of disease but in quality of manifestations and
type of individuals that it presents on. | cannot

envi sion how we can conme up wth one solution that
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fits all with this approach that we are asked to take
t oday.

| don't think we can provide you with a
single recipe for asolutionthat will address all the
guestions that not only the patient population
presents, the clinical manifestations have, or the
devices are used to treat these problens are really
gi ving us an opportunity to participate in the case of
these patients. | believe that the only way that we
can provide a sensible answer is addressing each and
every one of the problens individually.

| believe that if we are tal ki ng about the
young i ndividual who has been a rugby player, as |
heard this nmorning in the elevator, who has been
beating his brains agai nst sonebody el se's knees for
nmont hs and cones in with back pain and may have an
acutely ruptured disc is going to have the sane
possi bl e solution as grandma who has been gradual ly
deteriorating over the |ast 10 years.

She has had manifestations that even
t hough subtle are real but have not been terribly

i ncapacitating to her to the point where she has been

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

117

able to function reasonably well, although gradually
| osi ng ground and eventually com ng to see us because
we don't have a solution to her problem

Comng up with a study tinme to deci de when
to intervene on these patients | think has to be
i ndi vidualized. The young athlete that has an acute
sprain in the back and may have nothing other than
myof asci al pain even though we treat that patient for
si x weeks and we say there are MRl changes that show
that there may be an annul ar tear, if it were ne after
| played football and I had an injury like that, |
know | got better with not doing anything and |I have
been able to continue to do well for many years.

| don't think that there is a real
solution to the tine dilemma that this question
presents and to try to cone up with a broad answer to
be all inclusive for all of these devices and all of
t hese problens | think is asking too nuch.

DR. NAIDU. Thank you, Dr. Di as.

Dr. Rudicel.
DR. RUDICEL: | think I would agree with
what everyone el se on the panel has said. | guess |
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would like to add that | think with these conpl ex
probl ens that we have to think outside the box. For
exanple, | don't think a random zed trial, whileit is
certainly the gold standard but that may not al ways be
t he answer for how to deal with these issues and how
to conduct a study so I think we have to think in
different ways of dealing with this and certainly
dividing up the patient population each device has
sonething different that we are trying to treat.

I think it's difficult to conpare
conservative treatnment with surgical treatnent. I
think looking at different study designs for doing
t hat can be quite hel pful.

Al so, | think we do have sonme historica
controls for these different problens that can be of
benefit.

We do have a lot of information for the
natural course of disease in sone of these problens
and | don't think we want to ignore that. | would
agree with the panel that it is a nyriad of problens
and we can't conme up with one solution for that.

DR. NAIDU. Thank you, Dr. Rudicel.
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Ms. Wi ttington.

M5,  VH TTI NGTON: | agree wth the
comments from the other panel nenbers in that these
patients certainly have different diseases and
different problens that need to be addressed in
di fferent ways.

As | sit and listen, | think it's also
i nportant that we consider that many of the patients
t hat the surgeons are seei ng have al ready been exposed
to a period of conservative treatnment by their primry
care physician or practitioner and that discounting
that and looking at research that's done would
potentially be inappropriate as well because of the
del ay of treatnent to patients who woul d benefit from
earlier treatnent.

Ther e was al so di scussi on about gui del i nes
that may al ready be avail abl e for evaluating or timng
treatnents from the American Acadeny of Othopedic
Surgeons so taking that into consideration would al so
be inportant when the panel decides or evaluates
research that's submtted by different conpanies.

DR. NAIDU. Thank you, M. Whittington.
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Ms. Adans.

M5. ADAMS: My comments are offered from
an industry perspective but | would say that | agree
with nost of the panel nenbers about the issues of
het erogeneity that we are struggling with here. From
an industry standpoint we are hel ped by FDA issuance
of gui dance docunents.

W rely on them we look to them we try
to follow them and they are useful to us. I'"'m a
little concerned that this nay not be the appropriate
approach for these types of devices and it may be too
early to be thinking about setting standards for such
a large range of devices, disease cases, patients,
etc.

The other thing I would just like to say
is that froman industry standpoint | think we rely
really heavily on clinicians and the physicians that
we work with as investigators to give us their ideas
about standard of care, about tines to intervene,
about what the appropriate endpoints m ght be.

| think that in this early stage wth

these types of devices that may still be the best
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appr oach. W are as an industry a little
unconf ortabl e about thi nki ng about regul atory answers
to these sorts of things just because there is so nmuch
that we still need to learn fromclinicians and there
is so nmuch information that we need to rely on from
princi pal investigators.

As tricky as it is and as nuch as it may
not be the answer that would be useful to the FDA, |
really think that this is a very difficult thing for
us to give one size fits all.

DR, NAI DU: Thank you. Can | give ny
coment s?

MR. MELKERSON:  Sure.

DR, NAI DU: This is a very challenging
gquestion. W have three devices that we have to be
concerned about. One is nucl ear repl acenent devices,
the other one is the spacers, and lastly we have to
address the pedicle screw system

The spacers, the interspinous |iganment
spacers are supposed to be | ess i nvasive |ike the Back
Stop devices, the Wallis device. They work on the

prem ses that there is going to be distraction across
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the space so the theme here is that it is less
invasive. 1t can be done with |ocal anesthesia.

How about the nucl ear devices? They cone
in two flavors. Apparently they are injectable at
tines. At tinmes they wll need open surgical
approaches. It also cones in many flavors. Costarica
hi msel f sai d the nucl ear devi ces nay have to w t hst and

as much as 100 mllion cycles of |oad over 40 years.

They come in many flavors. It could be
pol yur et hane. It could be elastin silk polyners,
copol yners. They conme in hydrogels, polycarbonite

uret hane, plastic polyners that are injectable to
pol ynmeri ze at 66 degrees celsius. Even though there
is no actual curing occurring it is injected.

That is, nolded into the disc space which
i s techni que dependent because t he surgeons don't have
a nold of the space so instead of cutting a netal
mol d, the spine itself is actually serving as a nol d.
They may not be beni gn devi ces even though it appears
that unless we inject this material, it may be beni gn.
It may not do anyt hing.

| don't think these things have been
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characterized adequately in the literature as well.
There are reports as far as oxygen degradation
reports. | think polyner characterization is an
i nportant issue here. That goes back to preclinical
I Ssues.

Now, com ng back to the appropriate tine
tointervene, it is the general consensus of the panel
that the patient population is quite varied. Sone
nunbers that cone up for a young patient with acute
di sc herniation six nonths may be too long a tine.

Early intervention may be appropriate. |
do agree with that. People with spinal stenosis a
nmore definitive tinme of six nonths as FDA has al ready
required it would be nore appropriate. Those are ny
t hought s. Have we addressed the first question
adequat el y?

MR. MELKERSON: Let ne possibly redirect
it a little bit. VWhat we are looking at here is
suggestions on inclusion/exclusion criteria. W are
tal king honogeneity of the group devices. If a
sponsor wants to study a particular device and they

want to pursue a particular group, you have talked

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

124

about herniated disc acute. You have tal ked about
degener ati ve processes.

Suggestions in terns of giving not only
FDA but the industry gui dance of instead of trying to
have a very heterogenous population, would the
suggestion then be fromthe panel thento try tolimt
your studies to stenosis, herniated disc acute.

I n ot her words, when we're | ooking at this
question, it istrying to address how do we advi se and
work with sponsors to identify inclusion/exclusion
criteria for themto study to get to a poi nt where you
then can conpare it to a control group

The tine to i ntervene question is | ooking
at when we are trying to hel p people design studies,
where are we going with inclusion/exclusion criteria
to be appropriate candidates. There is a suggestion
then to keep it -- have themlimt their groups based
on, say, acute herniation or degenerative processes.
| would kind of turn it back to the panel.

That is where the intent of this question
was, not trying to | ock you down and say, "W need X,

Y, and Z for each study design.” Wat are the points
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to consider in giving advice to conpanies that are.
In other words, it may be premature to initiate
guidance at this tinme but the studies, and we are
bei ng approached with those studies at this tine, what
advi ce then would you have in that vein.

DR. NAIDU. Dr. Yaszenski

DR YASZEMSKI : I think it would be
appropriate to match both the di sease and the device
in each study and start with that. For exanple, a
posterior nmotion limting device to the neutral zone
for back pain associated wth degenerative disc
di sease and start that with a description and have the
i nclusion and exclusion criteria flow fromthere.

So | think that even saying that, | still
can't find nyself giving you a nunber because | think
t hat nunber is going to depend on what that device is,
what the intended target audience is, and what the
i ncl usi on/exclusion criteria are.

At the point of seeing that for each
application, | think then clinical and scientific
criteria could be applied to that conbination of

di sease patient group and device to conme up with an
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appropriate nunber. | think that nunber is going to
vary widely for the di fferent conbi nati ons of di seases
and devices that we've tal ked about today.

DR. NAIDU. Dr. Rudicel, anything to add?

DR RUDI CEL: | think age criteria
obviously as well. Oherw se, nothing el se.

DR. NAIDU. Dr. Kim

DR KIM | would agree as well. It is
worthwhile froma scientific basis to try to get as
clean a data as possible so that we can nake a solid
conclusion as to the results. | would recommend t hat
we focus on each disease entity assumng that the
device being studied is appropriate for that entity
and that is what it's designed for.

Sonme devi ces are designed for two things
so the question arises if one device treats two
different things, should we just include both those
things in the sane study. That depends but let's

assunme two extrenes. One is stenosis and the other is

herniated disc. | think we should have two separate
inclusion criteria. If you are going to go through
that trouble, it's probably cleaner to have two
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separate studies. That's what | would vote for

Also, | get a sense that this problemis
SO big that we are not wanting to try to conme up with
a nunber but | would encourage us to work with the
study sponsors and investigators to cone up wth
sonet hing so that there is not such a wde variability
in the different studies that we are going to be
eval uating at this panel. Just for selfish reasons
want to be able to cone to a solid decision. It wll
be difficult if two very simlar devices have two very
different inclusion criteria.

DR. NAIDU. Thank you, Dr. Kim

Dr. D az.

DR Dl AZ: | think the answer to your
question is one word, specificity. You have to | ook
at what problem you are trying to resolve and apply
the possible tool to solve it. Once you have
identified those two things, then your inclusion
criteria are narrow. The broader the inclusion
criteria, the bigger the population that is required
and the less likely that you will get a good answer.

| think if we can narrow the question to
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one probl em one device, one application, then you can
cone up with avery well tail ored-down solution to the
problemand it will give you a better yes or no answer
rather than making it fishnet.

DR. NAIDU. Thank you, Dr. Diaz.

Ms. Wi ttington.

M5. WHI TTI NGTON: | agree with the panel.
| have nothing further to add.

DR. NAIDU. M. Adans.

M5. ADAMS: | have only one other thought
to add, is that Dr. Mthews talked about smaller
studi es, shorter-termendpoints. | like the idea of
specificity and | think maybe we may be novi ng t owar ds
a place where we are tal ki ng about conpani es wor ki ng
with clinicians to |ook at sone specific state. W
shoul d al so be considering |looking at a variety of
studi es that are smal |l er and have shorter endpoints so
that we can get nore data.

DR. NAIDU. Thank you, M. Adans.

M. Mel kerson, in general with regards to
Question 1, again, the tine criteriais quite varied.

The specific recomendation will go to the fact that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

129

the disease process be nmatched to the device. For
exanple, if sonebody has stenosis, go wth the
distraction device. |If sonebody has a disc i ssue, go
wi th the nucl ear repl acenent device. That way we can
narrow the patient population down and devel op nore
stringent criteria. Does that adequately address it?

MR. MELKERSON: | believe so. Thank you.

DR. NAIDU. Thank you. Let's proceed on
with Question No. 2. Wuld you mnd reading it,
pl ease? Thank you.

MR. PECK: Based on the popul ation of
appropriate surgi cal candi dates di scussed i n Question
No. 1, pl ease discuss the control opti ons,
nonoperative or operative, for each of these device
type. Please consider that a clinical study nust be
designed to denonstrate a treatnent effect.

For exanple, it nust be designed to show
that any observed clinical outcone is due to the
device rather than other confounding factors and
treatnents. When considering this issue, please
consider the followi ng dilenma. On one hand, in order

to warrant surgical intervention patients may have
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results to nonoper ative t her apy options.

However, on the other hand, a patient
shoul d not be random zed to a control treatnent that
they have already "failed."

Al so, renenber that these pati ents may not
meet the currently wused criteria for surgical
i ntervention. Pl ease coment on the wuse of
"crossover" and secondary t r eat ment desi gns.
Specifically, please conmment on howto define patients
who have "failed" the first treatnent and thus are
eligible to go on to the second treatnent.

DR. NAIDU. Thank you. Dr. Kim woul d you
like to |l ead off, please?

DR. KIM The question is to whether or
not we need controls. The answer is an overwhel m ng
yes. The question is what type of controls. | think
that's what we're tal ki ng about. Probably the bi ggest
concern that nost sponsors have is do these controls
need to be random zed.

| think the answer to that is clearly no.
We can use historical data. W can use crossover

data. We can use a nunber of different things. W
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need to be flexi ble but we need to be stringent in our
analysis and in the end that is going to require
reliabl e data.

So when we sit down and deci de on a study
whet her or not the control is adequate, it always
depends on the disease entity to be treated and what
is the current accepted treatnent. Sonetimes the
answer to that is not obvious as we can see. | don't
t hi nk, at | east nyself as a panel nenber, will be able
to sit down today and tell you what the answers are.

In the end I think we need to spend nore
tinme and we need to be nore focused not on a case-by-
case basis but on a disease entity and type of inplant
basis. In sone cases we shoul d consi der having three
gr oups. If we are in a situation where you have a
device to be studied and the two potential controls
are either nonoperative treatnment or fusion, for
exanple, even that nmay be an appropriate type of
st udy.

|"msorry to say | can't give a specific
recommendation but | do want to enphasis that the FDA

needs to be flexible and, again, work with the study
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sponsors and investigators to conme up WwWth an
accept abl e study desi gn.

DR. NAIDU. Thank you, Dr. Kim

Dr. Diaz.
DR DIAZ: | guess in this situation I'm
going to be the bad apple. | believe that the only

way we can cone up with an answer is if we conpare
apples to apples. | think a study design of this
nature requires the assessnment of the best possible
treatnent versus a new option.

If the only available best overal
treatnent nowfor this di sease process or any of these
processes i s nonoperative, that has to be the control
because we don't know that there is anything better
yet. If we are looking for a scientific answer, we
have to conpare what we have now with what we are
proposing. In my mnd the control has to be al ways
nonoper ative versus operative.

| disagree conpletely that a historica
control is adequate. Inny mndif we want to cone up
with a scientific answer, we have to have concurrent

controls. OQtherwise, we will not answer the question
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and we wll leave it open for sonebody else to
criticize us.

| think we have to have concurrent
controls that are random zed as best as random zati on
can be done. | have seen far too many studies that
have been approved and then shot down scientifically
because they | ack concurrent random zed controls.

The random zation into the study in ny
m nd shoul d be done probably relatively early. W are
not really in a position right nowto tell howlong a
nonoperative treatnent is. Since what we are trying
to answer i s whet her nonoperative is better or as good
or not as good as surgery, then | think on early entry
into the study is acceptable because that is a
guestion we will answer with this study.

| f we choose six weeks, three nonths, two
days, | don't think it's quite as inportant as
i ncl udi ng that nonoperative branch as a very i nportant
poi nt of conparison with the operative conponent.

Once we have cone up with that answer, we
w Il knowthat if our nonoperative group got better at

three nonths or six nonths, then we will be able to
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say when t he study popul ati on t hat was operated on and
got a better result we can say these people wll
i nprove with nmedi cal therapy or nonoperative therapy
if they do so wthin six nonths. |If they don't, then
surgery should be indicated. | think that tinme limt
is nore applicable to the future i npl enentati on of the
devi ce used.

| amin total disagreenment with crossover
allowance. In ny mnd a crossover allowance is not
scientific. To nme sonebody that fails treatnent can
and shoul d be treated outside the study but shoul d be
considered a study failure, not entered into the study
branch on the other side of the population. |If there
is crossover treatnent, they should be given the
treatment but taken out of the study.

DR. NAIDU. Thank you, Dr. Di as.

Dr. Rudicel .

DR. RUDICEL: | think theoretically what
you're saying is right and is the nost ideal way to
get a really pure answer. | think in reality that
sonetimes doesn't work which is why I was making the

poi nt of thinking outside the box. And it may even be
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things | i ke starting people early inatrial and there
may be a second point beyond that at which
random zation m ght occur as well.

I also agree wth you about the
crossovers. | think they are treatnent failures even
t hough they deserve to have the treatnent offered.
It's conplex and | still believe concurrent controls
are certainly the best but | think we do have sone
good current historical controls so | think there is
a place for that as well.

DR. NAIDU. Thank you, Dr. Rudicel.

Dr. Yaszenski .

DR. YASZEMSKI : Receive from this
di scussion not the issues of tine to treatnent and
control groups areinterrelated. If the person whois
t he patient has reached what they consider the end of
nonoperative care and the timng allowed by the
inclusion criteria of the study ains at that tine,
what ever that time be, then they are not going to be
at a point where they are going to want to be
random zed to a nonoperative arm which brings up why

there is an issue of operative versus nonoperative
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control s.

| think that | amgoing to agree with Dr.
Diaz that to have a valid assessnent of whether early
intervention is appropriate, it needs a nonoperative
control but that also inplies that the tinme at which
you make that decision has to be sooner so as we got
to that spectrum we' ve been | ooking at, six weeks to
six nonths, if we are going to have nonoperative
controls, then we would have to have the ability to
offer to persons earlier in the course of treatnent
and not at a point where they' ve had enough and are
| ooking for a different kind of treatnent and wi Il not
accept a nonoperative control.

| think that will elimnate the issue of
the crossover because people when entered into early
are still at a point where they are thinking, "Well,
is there equipoise? Is it equally beneficial tonmeto
either continue to try nonoperative therapies or to
try one of these early interventions.” |If you allow
the studies to enroll patients at that point in their
care, then | think the issue of crossover will go

away. | would agree with allowing an earlier tinme
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point if and when a nonoperative control arm is

approved.

DR. NAIDU. Thank you, Dr. Yaszenski.

Ms. Wi ttington.

M5,  VH TTI NGTON: | agree wth Dr.
Yaszenski. | think certainly what we're heari ng t oday

of fers or provides patients earlier treatnent than we
have historically had for back pain and that's a whol e
different ball of wax for everyone to deal wth.

Earlier treatnment wll allow people to
sel ect operative treatnent earlier. | agree that
t here shoul d not be a rescue procedure included in the
results. They should be a failed treatnent.
O herwi se, we have no good conpari son

| think we have seen in other studi es that
having a good control group is the one thing that we
depend on to help us -- one of the things that we
depend on to help us in making decisions as to the
applicability of the study summary to other patient
popul ati ons.

DR. NAIDU. Thank you, M. Whittington.

Ms. Adans.
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M5. ADAMS: Well, | think | agree with Dr.
Rudicel in her coment to Dr. Dhaz in that |
understand the pure approach he's interested in. I
think there is real practical considerations here.
One of the things we tal ked about yesterday that
strikes nme is that we have different -- we have a
referral system and so we are tal king about, as |
understand it, primary care physicians and speci al i st.

Were do we tal k about when a patient is
entering this whole continuum of care and at what
point they think they failed or that sort of thing.
That's one concern. The other is that | thought Dr.
Anderson's point was very good in that if you are
t hi nki ng about control groups, these patients have
very different opinions and personal strategies
regardi ng what they do and don't want to undergo.

How we dial that all in is also a
conplicating factor, | think. | don't have a
particul ar answer but | do have concerns al ong those
ways and I'll leave it at that.

DR. NAIDU. M. Adans, thank you.

| would have to concur with Dr. Di az. [
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think an ideal study would require a nonoperative
control group. He has said little concern about the
crossover and | do have to concur with that as well.
| don't think crossover should be allowed. | think
they should be treated as treatnent failures.

Lastly, Dr. Yaszenski points out clearly
that if you do limt the nonoperative tine, rather
than prolonging it to six nonths, maybe even shorter,
the issue of crossover may go away. |In general the
panel believes that random zed nonoperative controls
woul d be a reasonable control group and, in fact, is
a needed control group to judge the efficacy of the
device that is being inplanted.

Have we addr essed t hat question
adequat el y?

MR,  MELKERSON: Actually, ny staff has
given ne a couple of questions but | want to ask one
of my own questions first. W have been tal ki ng about
nonoper ative controls or surgical controls interns of
study desi gns.

Now, in discussions if they are ready for

surgery, are there for these devices -- we're tal king
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about devi ces. Are there surgical treatnents that
could be considered to be used as controls of these
m nimal ly i nvasive earlier intervening devi ces and how
woul d that figure into your discussions in terns of a
control group?

DR. NAIDU. Dr. Diaz, would you like to
address that?

DR DIAZ: Yes. Inny mnd we are trying
to open a new chapter in the managenent of spine
di sease. W are trying to | ook at sonething that has
not been really treated commonly surgically. Again,
| have to be a purist in that regard.

| don't think there is any surgically
conparabl e group that exists currently, at least in
the U S., that has been approved or accepted by
standard of care as appropriate for the care of these
limted or internedi ate back pain patients.

So, inny mnd, no, I would not accept the
surgi cal conparison because we don't know that there
is asurgically acceptable treatnment yet. In ny mnd
it should be nonoperative and operative for each one

of these devi ces.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

141

DR. NAIDU. Thank you, Dr. Diaz.

Dr. Yaszenski .

DR. YASZEMSKI: Nothing to add.

DR. NAIDU. Dr. Rudicel.

DR. RUDI CEL: Nothing to add.

DR. NAIDU. Dr. Kim

DR, Kl M Dr. Diaz' coments are all
excellent but | would personally not want to

pi geonhole the investigators to that type of
requi renent in case a particular study and devi ce has
an operative control.

The one that | can think of is using a
nucl eus replacenment device to fill the void that you
woul d after a discectony that control so the disease
woul d be herni ated disc, the device would be the disc
repl acenent device to try to prevent, for exanple,
| ong-term back pain or progression of degeneration.

In that case, to nake the control group
with leg pain or radiculopathy be a nonoperative
control, | don't think that would be very benefici al
so nost of thetineit will be nonoperative treatnent,

particularly if the sponsors and investigators claim
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that this treatnent is for a group of patients that
are bad enough to be suffering but not bad enough to
warrant surgery. Then the appropriate control is
nonoper ative but there are going to be i nstances where
that is not the case so ny vote is not to pigeonhol e
it at this point as of yet.

DR. NAIDU. Thank you, Dr. Kim

Ms. Wi ttington.

M5. WHI TTINGTON: | have nothing to add.

DR. NAIDU. M. Adans.

M5. ADAMS: Just one thought and that is
that we have heard things about smaller studies,
earlier time points. W have al so heard things about
random zed controls, nonoperative controls, and
specificity. Al of these things are at play. |I'ma
little bit concerned that if we give advice back from
t his panel that says we need to be specific, we need
to be random zed, we need to have controls. W are
talking about long lead tinmes for nost of these
devi ces and these are things that we need to dial in.

DR. NAIDU. Thank you, M. Adans.

M . Mel ker son, you've heard varied
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responses -- yes, go ahead.
MR, MELKERSON: Could M. Stiegman
actually ask his question? |I'm having difficulty

reading his witing.

MR STI EGVAN: G en Stiegman, Branch
Chi ef, OPA Devices Branch. One of the issues that we
keep coming up with when trying to figure out a
control for this is we go through the continuum and
| ook at how the device is indicated. W agree that
these devices can't be generalized across the board
and they are | ooking for specific answers.

However, when |ooking at those early
opti on devices maybe for acute rugby player, and not
good | ooking rugby players but acute disease rugby
pl ayers, is it really ethical to inplant this device?
You are going through a surgery, the risk of surgery.

| think Dr. Yaszenski hinted at it,
wei ghing the risk and benefit of the two control and
i nvestigational arm If there is an option or a
chance that this patient may get better through
conservative care, should they be random zed to get a
surgery?
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DR. NAIDU. Wuld anybody |i ke to address
t hat ? Dr. Yaszenski .

DR YASZEMSKI : I would say that's the
person's decision. |f the patient neets the inclusion
criteria, it doesn't nmean you are going to random ze
them It nmeans you offer it to themand if they feel
they are still at a point where they may get better,
they will choose not to participate in the study.

| would say as long as fromclinical view
we feel there is equipoise in the treatnents from a
scientific view, the data that emanates fromthe study
will be valid, then presented to the patients and t hey
wi || decide whether to sign up or not.

DR. NAIDU. Thank you, Dr. Yaszenski.

Dr. Rudicel.

DR. RUDI CEL: Yeah. | would conpletely
agr ee. Il nmean, | think we wouldn't have any
innovation at all if we said it was never ethical to

offer patients options. That is really part of the
ongoi ng studies. W do as nuch as we can beforehand
to approve safety and efficacy and then offering

patients that option is what is going to lead us to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

145

find newtreatnent nodalities that will be beneficial.

DR. NAIDU. Thank you.

Dr. Kim

DR KIM | agree with both Dr. Yaszenski
and Dr. Rudicel.

DR. NAIDU. Dr. Diaz.

DR. DI AZ: | think the purpose of the FDA,
as | have understood it in the last five years of
participating in these panels, is to look at two
questions: is the device safe andis it effective? |If
t he questions that we have to answer are prem sed on
t hose two concepts, then doing a scientific study that
answers those questions is a nust.

That is why we have to in ny mnd be
relatively strict in including individuals that are
limted in scope of need and particular in a type of
problem for a specific device. W offer it to the
patient. W say, "This is the potential benefits to
you and these are the potential risks. It is up to
you to help us decide if this is the right treatnent
for people like you. W don't know that this works

any better than aspirin. Do you want to participate
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or do you not?"

DR. NAIDU. Thank you, Dr. Diaz.

Ms. Wi ttington.

M5.  VH TTI NGTON: As the consuner
representative on the panel, | really enphasize the
fact that we cannot take patient choice out of the
potential for an invasive procedure. To do that would
not be appropriate in any way.

DR. NAIDU. Thank you, M. Whittington.

Ms. Adans.

MS. ADAMS:  No comments.

DR. NAIDU. Did we answer your question?

MR. STI EGVAN:  Yes. Thank you. M/ second
chi cken scratch comment was -- | nean, like | said
before, you can't really generalize these devices.
However, we have di scussed acute devices that thereis
an imedi ate need for and then those |ike stenosis
that may be nore long-term where six-nonth entry
criteria i s needed.

| still really haven't heard and maybe
this answer doesn't exist yet but what would be the

control for at |east those two groups of patients? |
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mean, if it's acute, should we have the conservative
care? | nean, | would |ike to hear the panel actually
say that. If it's an acute type indication, should
conservative care be used.

O if it's long-termand it's mnimally
i nvasi ve surgery and si x-nmont h conservative care entry
criteria, should bigger surgery such as either disc
repl acenent or fusion be used. Basically two
di fferent categories of indications.

DR RUDI CEL: Could you clarify that
agai n? You want to know if there should be
conservative care?

MR. STl EGVAN: | guess from what |[|'ve
heard from discussion from Question 1, | heard two
sort of devices discussed, one for acute care and one
for nmore | ong-termwhere six-nmonth inclusion criteria
wi |l be needed or conservative care criteria wll be
needed.

What woul d you suggest or what woul d be
your input on control for those two types of
scenarios? | don't knowif | specifically heard that

di scussion or, at least, not to ny satisfaction.
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DR. NAI DU: Dr. Yaszenski
DR. YASZEMSKI : I'"ll take one of them

"1l choose what you have referred to as the |l ong care

one and, if I mght, I'll rephrase that. | wouldn't
call it long-termcare. | would call it treatnment for
a di sease that devel ops slowy and steadily, i.e., the

stenosis patient as | think you are getting at.

| think that you have cone to an exanple
now of the general to the specific. You have asked
for a specific mx of patient, their position along
the disease spectrum their synptons, the chronic
synptons, if you wll, the spinal stenosis and
claudi cation, and a type of device. Int his case |
woul d think you would be tal king about perhaps the
i nterspinous devices that will flex the functiona
spinal unit.

| would say that this would be an exanpl e
of this particular mx. | think that this is the way
it"s going -- fromny perspectivethisis theway it's
going to have to be addressed. Wat we can do here is
a frame work to which we can apply to specific m xes

of patient device and proposed treatnent.
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| would say that this type, a person who
cones in with spinal stenosis, | would shorten the
time to which I would offer that person entry into a
study for an i nterspi nous process devi ce because t hese
persons typically have conorbidities. They have heart
di sease. They have |ung disease. To offer them
sonet hing that can be done under |ocal anesthesia |
think is a big plus for them

In ny practice if | saw a study avail abl e
that would allow ne at the time | went fromactivity
nodi fication, anti-inflamatories, physical therapy for
a stenosis patient to injections for a stenosis
patient, | would think there would be equipoise of
treatnent to offer that person entry into a study that
would allow them an interspinous device.

| think the risks to them would be | ow
enough.

That is just one guy's opinion and | think
this mx of all these factors is going to occur with
everyone of these proposals like you just said. So |
woul d shorten the tinme for this particular patient and

include it wth nonoperative treatnents such as
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i nj ections.

DR. NAIDU. Thank you, Dr. Yaszenski.

Dr. Rudicel .

DR. RUDI CEL: | just wanted to add to that
that a person like that also may be coming to the
physi ci an when they are well into the course of their
di sease. It may be that there are sone instrunents,
maybe the SF-36 or sone type of instrunments that can
give a bit of an indication of just how nuch their
synptons are affecting their life which is the nost
i nportant thing.

But | would agree they need to cone to
treatment nuch sooner than the football player that
herniates a disc acutely so that, you know, it would
be good if there is a way of neasuring at what point
intheir disease process they are entering the nedi cal
system | think that affects the entrance into the
study and treatnent.

DR. NAIDU. Thank you, Dr. Rudicel.

Dr. Kim

DR KIM | would agree wth those

comrent s.
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DR. NAIDU. Dr. Diaz.

DR DI AZ: Il just noticed a little
fragnment of your comments that bothered ne a little
bit. The issue that | picked on was that if this
patient has been treated conservatively for six,
ei ght, 10, 12 weeks, is that an acceptable control to
that patient already and should that patient be then
treated surgically and can we use the person as his
own or her own historical control ?

In my mnd that is not acceptabl e because
the way that | treat back pain, which may include a
si x- pack per night, hot packs locally, and resting on
the beach nay not be the same as Dr. Yaszenski who
treats them with nonsteroidal anti-inflammuatories,
physi cal therapy, ultrasound, and epi dural injections.

So a rose is not a rose is not a rose
here. Conservative treatnent does not nean the sane
thing to all of us. It is avery different thing. It
is not the sane for a primary care as it is for a
spine specialist. W need to make -- if we are going
to answer the question, we have to answer the question

directly.
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s it appropriate? The operative word
here is appropriate. | s appropriate conservative
therapy better, worse, or equal to operative
treatment? |If that is the question we want to answer,
then all of these patients should be treated equally.
They shoul d be entered early into the study and they
shoul d be given the sanme nmanagenent.

| f nonoperative treatnment is good, we'll
know it then but it wll be the appropriate
nonoperative treatnent. To nme of all the four
guestions you gave us, this is the easiest one to
answer because it applies to everybody. In ny mnd
there is a very sinple answer to this. It is
nonoper ative versus operative specifically driven to
each indi vidual popul ation.

DR. NAIDU. Thank you, Dr. Diaz.

Ms. Wi ttington.

M5. WHI TTINGTON: | think Dr. Diaz brings
up a good point. What he's tal ki ng about i s evidence-
based practice and evi dence- based gui delines. That is
an i ssue across the board, not only with this disease

but other diseases and practitioners, orthopedic

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

153

surgeons, neurosurgeons, and primary care physicians
need to be providing care at the sane |evel.

Until we can get to that point, I"'mafraid
that Dr. Diaz is right, that patients that are
i ncluded in these studies have to undergo what those
gui delines are fromthe point that they are entered in
the study. |f prospectively that changes and peopl e
truly are using the sane guidelines in conservative
managenent of these patients early in their disease,
then that could potentially change but that is not in
the playing field right now | don't believe.

DR. NAIDU. Dr. Kim you had sonething to
add?

DR KIM I'msorry. W're going out of
turn but | just want to bring up a point. Al those
points are very valid scientifically but the reality
is that there are going to be instances when a new
device is very, very prom sing and whether we like it
or not, these devices are already being used outside
the U S

| f as a panel nenber | was presented with

data from outside the United States that had valid
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outconme neasures, was well controlled whether
random zed or not, and the disease entity had a good
hi storical control, for exanple, |unbar stenosis, the
results of that are very well known historically, then
| woul d feel unconfortabl e nmaki ng that devi ce undergo
a stringent random zed control trial that woul d take
four or five years when we have enough data to
reasonably say that this is safe and it is effective
based on the data that we have at hand.

Most of here are M D., Ph.Ds so | think we
are all scientists but at the sane tinme we are also
clinicians and | just want to reenphasize that, at
| east, from this seat that being stringent and
scientific is not necessarily what the goal of the FDA
necessarily needs to be, at | east fromny perspective.

DR. NAIDU. Thank you.

Ms. Wi ttington.

MS. WH TTINGTON: | think that is a good
poi nt .. Certainly spinal stenosis has radiographic
indications that may be different than a disc
herni ation early on. Maybe that needs to be addressed

in the application criteria or identification for

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

155

patients. Good point. Thank you.

DR. NAI DU M. Adans.

M5. ADAMS:  Well, | like Dr. Kinmls idea
| think it's a creative approach and |I think it is
sonet hing that should be considered. | think one of
the biggest concerns | have through this whole
di scussion is that we're tal ki ng about peopl e who have
probably failed conservative care and how do you di al

themin and put theminto a control group.

| think that's a real challenge so | like
your i dea. | can certainly inmagine that sonebody
would say, "I would really be interested in one of

these earlier intervention devices as opposed to
junping to surgery. I think that is a great
suggesti on.

DR. NAIDU. Thank you, M. Adans.

Dr. D az.

DR. Dl AZ: | think we need to be very
careful with straying too far from the straight and
narrow. One of the major problens we deal with right
now in healthcare in the U S. is reinbursenent. The

FDA recently approved the use of Charité device. Now
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we have had a great deal of problem betting
rei mbursenment by a variety of reinbursing agencies
claimng that the study used was inappropriate, not
well controlled, and not scientifically based.

Patients may not be reinbursed for a
procedure that hel ps thembecause a novenent exi st now
to indicate that the studies that the FDA found to be
appropriate satisfactory and sufficient to answer both
questions of safety and efficacy may be actually
trunped by people who do not think that they were
appropriately done.

If we allow too many of these |ess
scientific approaches in the use of these things, even
t hough i ndustry wants us to get this out to the public
quickly, we nmay end up not being able to use it
because we did not do the appropriate relatively rigid
studi es that we need to do to answer those critics out
there who will prevent us fromusing themlater.

Even t hough there are studi es outside the
U S. that may suggest that these devices are useful
if we set up our study criteria as such that there can

be people who have failed their branch of treatnent
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and can be taken out of that treatnment and treated as
a failure but given the option of surgical treatnent,
we are serving our population well.

We have answer ed t hat conservati ve t her apy
i s inadequate and we have provided the patient with
the care that he or she needs. The U.S. population
demands that we do this right. | don't think that
being rigid is inappropriate in sonething like this.

DR. NAIDU. Thank you, Dr. Diaz.

Dr. Rudicel .

DR.  RUDI CEL: | just want to nmake a
comment that | disagree alittle wth what Dr. Diaz is
saying and | conpletely agree with Dr. Kimin terns of
havi ng sone ot her options. | would not judge what the
payers of nedi cal care, what ki nd of judgnent they are
going to make about safety and efficacy because |
think what they are looking to answer is very
different from what we are |ooking to answer so |
woul dn't use that as a judgnent for whether a device
is good or not good.

DR. NAIDU. Thank you, Dr. Rudicel.

Dr. Yaszenski.
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DR. YASZEMBKI: |'mgoing to submt that
we're all saying the sane thing. | think that the
issue of U. S versus non-U S. studies should be based
on whether there is good evidence-based nedicine
regardl ess of where the study cones from If the
study is from outside the United States and after
scrutiny it appears that it's a good study, thenit's
appropriate to use that data.

DR. NAIDU. Thank you.

M. Mel kerson.

MR.  MELKERSON: One last point of
clarification. This is to Dr. D az. | have heard
enrolling patients in conservative treatnent. Sone of
the study designs have already failed appropriate
conservative treatnment and then conpared one of these
interventions. Are you making a distinction between
t hose two groups? In other words, should the studies
be enrolling at the same tinme or is there a
distinction in your m nd?

DR. DIAZ: In ny mnd there is really no
distinction. In ny mnd appropriate care needs to be

defi ned beforehand. Once we know what t he
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nonoper ati ve appropri ate treatnment i s and we i npl enent
that, the conpari son of nonoperative with operativeis
relatively easy and uniform | cannot accept what
sonebody el se has gi ven us as appropri ate nonoperative
control and include that as ny criteria because it may
not be the sane. It may be a |lot better but it could
al so be a | ot worse

DR. NAIDU. GCkay. M. Adanms, did you have
anything to add?

M5. ADAMS: Well, | would just like to go
back and echo what Dr. Rudicel said. | am very
concer ned about us conparing the bar for reinbursenent
in SEMUS with what Congress has advocated FDA to do
wWith respect to safety and efficacy studies. They are
very, very different. It may well be that we'll see
SEMUS get the sane kind of congressional advocacy
pushing themin a different direction than they are.
| think we should be careful of not talking about
rei nbursenent as part of this panel consideration.

DR. NAIDU. Thank you, M. Adans.

MR, MELKERSON: | think you' ve addressed

our question on controls. Thanks.
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DR. NAI DU. Wul d you m nd posi ng Question

M R . P E C K

Pl ease discuss the nost appropriate
clinically significant endpoints to eval uate subjects
with mld to noderate |unbar degenerative disease
Pl ease discuss what value, if any, there is in
denonstrating a faster response as opposed to
conparing responses at the final study evaluationtinme
point, which has traditionally been 24 nonths for
spi nal studies.

| f denonstrating a faster response is
considered inportant, please discuss the |ength of
time the response should | ast to consider
t he device a success. Please also discuss the val ue
of potential nechani smof action endpoints. Wich of
t he proposed endpoints mght the sponsor be able to
denonstrate and how.

For exanple, should restoration of disc
hei ght and di sc hydration be shown through objective
radi ographic criteria? Finally, please discuss the

endpoi nts for denonstratingif earlier interventionis
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warranted because it alters or delays the course of
t he di sease.

DR. NAIDU. Thank you. | would like to
ask Dr. Kimto start off, please

DR KIM Thank you. Let me try to
address this in two questions. The first question is
st udy endpoi nts. Do we need to wait 24 nonths for
every single study. | think Dr. MAfee nmade a
conpel l'ing argunent that in certain circunstances you
don't have to wait 24 nonths. W can get a |ot of
data at six nonths which will be reliably the sane at
24 nont hs.

| think the nunber 24 nont hs shoul d not be
strict. It should be variable depending on the
di sease entity and the device treated. Having said
that, we also never answer the question of |ong-term
efficacy. That came up dramatically at the Charité
panel neeting where this is a notion sparing device.

It's going to be | oaded constantly so what
happens at 10 to 20 years or even 30 years, that is an
i nportant very rel evant question. the question is how

should we deal with that. | don't think it's fair to
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expect the sponsors and the investigators to do 10 to
20-year studies.

In terms of study tinme points we can go
shorter but, at the sane tine, | think we need a nore
robust nechanismto | ook at things long-term Right
now we are using the post-market surveillance and |
would recomend that we change that term from
surveillance to post-market studies and be a little
bit nore strict on that end to try to address those
two very different questions. That is for the study
time points.

In ternms of the outcones, there are
numer ous out cones but the fewthings that | notice is
that it is hard for a panel |ike nyself to determ ne
whether or not a study is efficacious if nultiple
different study paraneters or outcones neasures are
bei ng used. Even though they nay be inperfect, |
woul d encour age t he FDA and t he sponsors to agree upon
certain types of or certain specific outcone
paraneters so that we feel confortable making sone
sound data anal ysi s deci si ons.

Then, finally, the question of mechani sm
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of action, the rate at which this device inproves
patient outcones. | think that should be specific.
| f the sponsor investigator clains that this device
will (a) help patients within six weeks whereas the
alternative treatnent takes six nonths, then that
shoul d be a study paraneter we | ook at and use that as
a gauge of whether or not this is successful.

The sane thing with mechani sm of action.
If they <claim that this prevents future disc
degeneration or allows the disc to rehydrate, that
should be a study success criteria. That is how I
woul d deal with those issues.

DR. NAIDU. Dr. Diaz.

DR. DIAZ: | think Question 1 and Question
3 are basically simlar in nature. They are too broad
to really give you a specific answer. | think that
each i ndi vi dual pat hol ogy state that we are addressi ng
needs to have its own endpoint followup criteria and
success neasures in relation to the device that is
bei ng used.

If we are looking at a resolution of

spi nal stenosis synptomatology in an elderly
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i ndi vi dual and we are addressing it wth an
i nt erspi nous bl ocking device, then we my have an
answer within six weeks.

If we are talking about a dynamc
stabilization with any of the various dynamc
instrunments that have been presented, the answer nmay
not be as easy to obtain in six weeks and may require
six months because the intervention is nuch nore
i nvasi ve. | think it needs to be tailored to the
di sease process and to the tool use.

DR. NAIDU. Thank you, Dr. Diaz.

Dr. Yaszenski .

DR YASZEMSKI : Thanks. "Il start by
comenting on the process. W nowunderstand alittle
bit it's one process, early degenerative di sc di sease.
The part of the question that says, "An assessnent
m ght be to halt the progression of the degenerative
process,"” highlights a difficulty here. It's not
going to get halted.

The point is that it's going to go on so
success, | think, needs to include an appreciation

that the process is going to continue. Hence, | think
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it would tend to make we feel this question about
earlier tinme points is inportant. |If the person is
unconfortable with their current synptons because the
care hasn't worked, | think it would be reasonable to
| ook at whether the time change of how long it takes

themto get better has occurred.

It isadifficult questionto distill down
to a fewwords. | do think earlier tinme points are
inportant. | think that what you are going to | ook at
is going to be different for all of them For

exanple, in this case we're using the interspinous
process spacer for early DDD as opposed to anot her use
for it in the spinal stenosis patient.

For early DDD this would be -- the
i nt er spi nous process spacer woul d be sonething that is
not going to preclude further surgery, mnimlly
alters the anatony, can be taken out quite easily if
its affect stops and it will affect neither the facet
joints, which will get typical degenerative changes or
the intervertebral disc.

On the other hand, a nucleus repl acenent

is going to affect the intervertebral disc. It's not
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going to affect the facet joints other than their
notion. The pedicle screw base systens will affect
the facet joints in that likely some insult to their
anatony, sone insult to their capsule in putting the
pedicle screw base system is going to occur and
whether that has a longer term affect on the
degenerative changes in the facet joints, we're not
going to know that over a short period of tine.

On the other hand, if that pedicle screw
base systemlimts notion to the neutral zone, it may
have a beneficial affect both on the facet
degenerative process and the disc. It's along-w nded
answer to say that a quick -- to answer this question,
Mark, | think is very difficult. 1 think that we have
to be intentionally vague and you have to | ook at each
of these subm ssions individually.

DR. NAIDU. Thank you, Dr. Yaszenski.

Dr. Rudicel .

DR. RUDI CEL: What | would add is that |
thi nk 1 ooking at patient-oriented outcones is clearly
inportant. W spent along tine in the acadeny in the

'90s |l ooking at establishing validated instrunents
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t hat everyone coul d use so that your comrents woul d be
answered where we are always using simlar outcone
neasur es.

It's difficult but there are instrunents.
Wi ch of those we need to use |I'mnot sure of in the
spine but | think you would want to work closely with
NASS because they have done a lot of work in this
ar ea. Getting standardi zed approaches is what is
essenti al .

| would maintain that radi ographs are of
sone i nportance but certainly way down t he | adder what
we really care about is how patients are functioning,
what their pain level is, and what they are able to
do. Clearly there are floor and ceiling effects
dependi ng on the age groups. The 20-year-old is nuch
di fferent than the 70-year-old but I t hi nk
standardi zati on and patient oriented outcones are of
nost i nportance.

DR. NAIDU. Thank you, Dr. Rudicel.

Ms. Wi ttington.

MS. VHI TTI NGTON: I would echo what Dr.

Rudi cel just said. Certainly the patient reported
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outcones are the nost crucial. In |ooking at those
woul d agree that the enphasis of utilizing the sane
val i dated tool s across all studies would be hel pful in
speci fic devices.

More inportantly Ilooking not at the
specific nunbers that people score on those but the
percent change is the area of nost inportance, that
i nprovenent as perceived by the patient. Also, Dr.
Yaszenski's comments about the inportance of | ooking
at applying these tools at a much earlier tinme because
we are looking at a mld to noderate di sease and not
a severe disease what is what we have historically
been | ooking at is also crucial.

I n determ ning thosetine variations again
across studies or tine increnents would be really
i nportant so that we are conparing apples to apples.
There certainly is also the need for radi ographi c and
neur ol ogi cal assessnment on the part of the physician
as well but I would again | end enphasis to the patient
reported outcone.

DR. NAIDU. Thank you, M. Whittington.

Ms. Adans.
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DR. RUDI CEL: Could | just add one thing?
|"msorry. | thinkit's also being shown generally in
orthopedics that sinpler instrunments are working
better than the | onger conplex ones. | think one of
my suggestions to industry would be not to try to
rei nvent the wheel and devel op your new i nstrunent for
what ever new device you are devel oping but rather
| ooki ng at NASS or what has al ready been done because
a new instrunent just, you know, clouds the issue.

DR. NAIDU. Thank you, Ms. Rudicel.

Ms. Adans.

M5. ADAMS: Thanks for that comment, Dr.
Rudicel. | agree with you. | think we all want the
sanme thing. We want instrunents that are validated so
| think it's a great point. There is some good work
t hat has been done in those areas.

The only things I would add to this is
that | think we ought to consider, even though they're
not here and we haven't discussed them wvalid
surrogat e endpoi nts, | ooking at Baysian statistics to
predi ct | onger-term outcomes wth shorter-term

measures. All those kinds of things that we tal ked

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

170

about as options to try and get data earlier.

The last thing I wuld add is that the
i ssue of eval uating the nechani smof action sure seens
like a conplicated one since in nmany cases we don't
seem to even understand the source of the pain so
that's a tricky one.

DR. NAIDU. Thank you, M. Adans.

M. Mel kerson, in general with regards to
Question No. 3 the panel's consensus is that in
general for these devices we do not need 24 nont hs of
followup Ii ke we have for total disc replacenent and

spi nal fusion devices. However, these may be device

dependent .

Si x nont hs may be adequate. Six weeks may
be adequate. That has to be defined. It has to be
devi ce dependent. Therefore, in general the study

endpoints will be shorter but, neverthel ess, this does
not preclude the fact that post-market surveill ance
the long-termoutcone nmay well need to be appended to
the stipulation that you woul d fornul ate.

Lastly, the mechani smof device should be

specific to the device, although it appears that the
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panel is kind of split on what you use for objective
criteria with regards to that. Radi ograph is
inportant. It appears that if the device states that
it distracts the interspinous space, it will show by
CT scan.

There are sone panel nenbers who feel that
shoul d be shown. There are other panel nenbers who
say that you are better off with the patient outconme
guestionnaire rather than relying on the radi ographic
paraneters. As far as progression of the di sease, who
knows. | nmean, this will go on nost likely, as Dr.
Yaszenski has said. |s the device going to stop it?
Mostly i kely no. Have we adequately answered all the
gquestions?

MR. MELKERSON: Just a clarification on
the issue of earlier tine points. You identified and
earlier time point may be appropriate and we're
tal ki ng about premarket/ post-nmarket bal ance. Should
there be sonme denonstration of maintenance of that
correction or inprovenent as part of a prenarket
requi renent versus a post-market requirenent. You had

suggest ed maybe six nmonths and | think Dr. MAfee had
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identified maybe a year.

That woul d be a question that | would turn
back to the panel in terns of when you're talking
about earlier tinme points should there be at |east
sonme duration of effect shown premarket prior to
putting other things off for longer term That is,
how long is the duration of effect |ast.

DR.  NAI DU Dr. Kim would you like to
address that?

MR. MELKERSON: And just a little caveat
to that question. In ternms of when you are | ooki ng at
these earlier tinme points, what duration of effect
before you would go on to another surgical procedure
may enter into that m x.

| just kind of throw that out in your
t hought processes. |In other words, if it's a duration
of effect, what is appropriate for a patient. In
other words, justify that this surgical intervention
i s as good as nonoperative care in terns of preventing
going on to a nore invasive surgical procedure.

DR.  NAI DU Dr. Kim would you like to

address that?
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DR KIM That's a really difficult
question. Yes, if that is an issue in terns of the
anal ysis for the particul ar devi ce and di sease entity,
t hen we shoul d do | onger-termpremarket approval. The
guestion is what nunber is it. | really like the
anal ysis Dr. McAfee gave with the Charité that things
seemto plateau at about six nonths.

| would want to | ook at data like that a
little bit nore to get a good idea of how solid that
six-nmonth or 12-nonth data is. Again, | like six
months, | like 12 nonths. Twenty-four nonths is even
better but it may be too burdensone. To answer your
gquestion, yes, we should | ook at premarket paraneters
to look at durability. The questionis howlong do we
need to look at it. That is goingtorequirealittle
bit nore study that probably the data is out there.

Then how | ong should we wait. | think the
answer to that is conpletely dependent on the answer
to the first question. W just have to find out how
durable an inplant is within a reasonabl e degree of
certainly.

DR. NAI DU: Dr. Yaszenski
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DR. YASZEMSKI: | think, Mark, nmy answer
woul d depend upon what the risk to putting a
particul ar device in was and what the alteration of
normal anatonmy was and how easy it is to renove the
devi ce.

On the one end of the spectrumif it's
very low risk to insert wunder |ocal anesthesia,
di srupts nornmal anatony very little and can be renoved
with mniml risk, | wuldn't ask for long-term
results at all. | would say if it provided quick
relief of the synptons and l|asted a short tine,
what ever you define as short, | would be okay wth
t hat .

| wouldn't ask for -- to put a nunber on
it I wouldn't even ask for six nmonths if it were easy
to do and |ow risk. On the other hand, if it was
risky to put in and risky to take out and altered the
anatony a lot, I would want to knowthat it's going to
| ast I onger. For longer | would nake the one or two-
year nunber.

DR. NAIDU. Thank you, Dr. Yaszenski.

Dr. Rudicel.
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RUDI CEL: | would concur with that.

NAI DU:  Thank you.

¥ 3 3

D az.

DR. DIAZ: | think the only comment | have
to make on that is really are we tal king about early
success response or are we talking about delayed
sust ai ned response. If it is early response that we
are | ooking at, the device used and type nmay gi ve you
a very w de spectrum of responses.

The sinple device that requires m ninal
inplantation effort may give you a qui cker answer to
a very specific problem shortly. As opposed to the
one that requires a |l ot of intervention wwth a |ot of
| ocal tissue damage that requires tine for healing in
and of itself.

| f we are tal ki ng about duration or | ength
of duration of response, sustained response, then |
think we are looking at a totally different thing
because, as was nentioned earlier, this is not a
static process. It is a dynam c process. Even though
we may i ntervene surgically totry toslowit down, we

are not stopping it.
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So the durability of a procedure nay be
addressed again individually to the specific device
with the understanding that the process in and of
itself has a fairly steady rate of progression that we
may alter to a certain point and we don't really know

what the natural history of the problemis in addition

to what the intervention will do to that natura
process.
DR. NAIDU. Thank you, Dr. Diaz.
Ms. Wi ttington.
MS. WHI TTINGTON: | have nothing to add.
DR. NAIDU: M. Adans.
M5. ADAMS: (No response.)

DR.  NAI DU: Have we adequately answered
that? It appears as if co-primry endpoints seemto
be reasonable for sone devices, whereas the other
devices which are less invasive we may not need to
stress the co-primary endpoints. 1In fact, we nay not
even need the one-year or two-year data for those.

MR, MELKERSON: Just a quick response to
Dr. Diaz. Sone of the questions are ai ned at sone of

the clainms sponsors want to make so | appreci ate your
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| ooking at early clains versus |ater clains because
sone of them have actually said we stopped
degenerative process so the duration question cones
into play.

The review staff has al so asked part of
this question was related to the types of eval uations
done, ODI, ZZQ evaluations. |"ve already heard
patient satisfaction. Are there other types of
studi es or shoul d we just be going to the professional
soci eties and | ooking at their nechani sns?

NASS identified one of their own. Any
coments on those as far as adequacy for these types
of devices? In general, if I'mnot m staken, many of
them were | ooked at nore for the nore invasive type
devices. The questionis are they relatable to these
devi ces?

DR. NAIDU. Thank you.

Dr. Yaszenski, would you like to start off
on that?

DR. YASZEMSKI :  Mark, I'mnot sure | can
give a straight answer to that. Again, ny response is

going to be that heterogeneity is going to require
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considering a particular mx of device indication and
risk. I'm going to stay vague and not directly
answer .

DR. NAIDU. Thank you.

Dr. Rudicel .

DR. RUDICEL: | think that is a very good
guestion and I'mnot really qualified to answer that
either. | would certainly ook to -- | know severa
people in the spinal world I would look to to help
answer that. | think that is probably what shoul d be
done.

DR. NAIDU. Thank you, Dr. Rudicel.

Dr. Kim

DR KIM | agree. | don't think we can
make a deci si on today but we shoul d probably fornul ate
a panel of experts to cone to a decision at sone poi nt
because there are i nstrunments out there that are being
used very frequently conpared to ot her instrunents and
we shoul d make a decision on that.

DR. NAIDU. Thank you, Dr. Kim

Dr. D az.

DR. DIAZ: | think it needs to be process
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and disease specific device tailored and with a
recommendati on from professional societies.

DR. NAIDU. Dr. Wiittington

M5. WHI TTI NGTON:  Again, | think NASS is
a good source of that but ensuring that there are
validated tools, that there are sone generic tools
like an SF-36 that | think probably are too generic
for this patient population quite frankly but | think
utilizing those resources. Patient satisfaction is
not the only thing to be evaluated here but patient
pai n and functionality are the two nost cruci al pieces
to eval uate
NAI DU:  Thank you, Ms. Whittington.
Adans.

ADANS: No comment .

T 5 5 3

NAI DU. Have we adequately addressed
that issue?

MR. MELKERSON: | think we've --

MR PECK One point of clarification
maybe. On the nechanism of action point, it seens
i ke the panel is saying you definitely agree if the

sponsor nakes a claimthat should be validated in the
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st udy.

However, if we get an application and it
doesn't make any specific nechani smof action cl ai ns,
our concernis that if we are conparing these patients
to these earlier conservative care as a control, we
are going to be left with patients that get better in
the i nvestigation but we're not going to be sureif it
was due to just them getting -- the fact that they
m ght have gotten better anyway if they continued with
conservative care. That was one of our main concerns
wi th mechani sm of acti on.

DR. NAIDU. Thank you. Dr. Yaszenski.

DR. YASZEMSKI: Now | can offer a thought
because that is a specific question. | think I'm
going to get back to what Dr. Diaz said before. W'l]I
answer that with an appropriate desi gn study that has
an appropriate control group. That is a
strai ghtforward questi on.

DR. NAIDU. Dr. Kim anything to add?

DR. KIM (No response.)
DR NAIDU. Dr. D az?
DR. Dl AZ: No.
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DR. NAIDU. Anybody el se?

MR. MELKERSON: | think you have
adequately addressed this question. Thank you.

DR, NAI DU Thank you. Wuld you mnd
posting Question No. 4, please.

MR. PECK: Pl ease di scuss what changes to
traditional spinal device study designs mght be
appropriate given the | ess i nvasive nature of many of
these devices as well as the mld to noderately
affected patient population. Pl ease discuss the
appropriate final time point to evaluate study
endpoints to make a determ nation of study success.

Pl ease di scuss whether it is appropriate
to define a small change in pain and function scores
as clinically significant given that these devi ces may
pose less risk and that the inclusion criterion score
may be lower and the ceiling effect may cone into
pl ay.

Depending on the study control, please
di scuss noninferiority versus superiority. Al so,
pl ease discuss whether an increased delta may be

appropri ate dependi ng on the control.
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DR. NAIDU. Thank you. | think that we
have already answered sone of these questions but |
would Iike Dr. Diaz to field this question.

DR. DIAZ: | cannot answer it any better
than in Question 3. | think the study duration, the
appropri ateness of response, the outcone superiority
or inferiority needs to be tailored to the disease
process and to the device used.

| f we use appropriate criteria that have
been selected with the help of the professional
societies, that will answer not only the clinical
i nprovenent criteria that we need to know, but also
the anatomcal criteria that sone of these devices
claimto nake a change to, then that has to be applied
to each and every one of these problens and tail ored
accordi ngly.

DR. NAIDU. Thank you.

Dr. Kim

DR KIM This is a very difficult
guestion as well. Sitting here it is painfully
obvi ous that we do not have enough i nformati on to say

wi th any degree of reasonable certainty that we know
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what nunbers represent success.

The nunbers that we have we have because
we needed to have themto | ook at the past PMAs but
think it's an opportunity nowto goto literature and
try to better define and validate the degrees, the
nunbers that better represent what is successful and
not successful in the study using the particular
instrunments that we are recomendi ng be used.

The second question is whether or not a
smal l er change in pain and function is clinically
significant. | think that speaks to the first
gquestion. If | was faced with a situation where --
that was brought up in one of the presentations, one
treatnent is nuch nore dangerous. Yet, if it's
successful, the outcone is greater than a nuch safer
mnimally invasive option but the overall success is
slightly less, I would not be against that type of
success criteria.

DR. NAIDU. Thank you, Dr. Kim

Dr. Rudicel .

DR. RUDICEL: | don't really have nmuch to

add except that clearly | think we are going to have
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to alter what is considered successful. | think
definitely a different delta may be indicat ed.

DR. NAIDU. Thank you, Dr. Rudicel.

Dr. Yaszenski .

DR. YASZEMSKI: | think that in general if
the treatnment is less invasive, if it's earlier on,
than | would tend toward |iking this inprovenent of 10
points over the traditional 15 points. For exanple,
the GCswestry. | would tend toward |iking a |arger
delta value inreturn for earlier intervention wwth a
nmore mnimally i nvasive treatnent. And add the caveat
that not everything we are talking about here is
mnimally invasive. This would be for those that are
mnimally invasive.

DR. NAIDU. Thank you, Dr. Yaszenski.

Ms. Wi ttington.

M5. WHI TTINGTON: | have nothing to add.

DR. NAIDU. Ms. Adans.

MS. ADAMS:  Well, this nmay surprise you
but | agree with Dr. Daz that we should be basing
t hese paraneters on the device, the disease, and the

study objectives. | think it's a great idea and
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certainly well worth considering that with earlier
intervention for |esser diseases. As Dr. Schneider
said, snmal |l er changes i n outcone scores are i nevitable
and should be expected so | think it should be
consi der ed.

DR.  NAI DU: M. Mel kerson, to sunmarize
the panel's thoughts on this, in general the panel
believes that if the device is | ess invasive, smaller
changes in pain |l evel may be acceptable, higher delta
val ues may be acceptabl e. Again, everything shoul d be
just based on a specific device and the nechani sm of
action. Again, not all the devices that we are
tal king about today are of the sane nechani sm I
mean, sone are definitely less invasive than others
so, again, they have to be again device specific.

Anything else that you would like us to
addr ess?

MR, MELKERSON: Just because we keep using
the termmnimally invasive and |ess invasive, just
for «clarification to nmake sure that we are
understanding correctly, what you're calling |ess

i nvasive are the stenosis type spacer products that
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can be done under local? How would you grade the
nucl eus replacenent products whether injectable or
noni nj ectabl e and the pedicle screw base systens?
DR, NAI DU Wiy don't we go around the
table and try to get an opinion with regards to that.
Dr. Yaszenski .
DR.  YASZEMSKI : If it's an injectable
nucl eus replacenment first. If it's injectable and

done at the tine of a surgery that is already being

done, | don't think there's any increase in risk.
It's already an open surgical procedure. |If it's an
i nj ectabl e percut aneous nucl eus repl acenent, | would

call that mnimally invasive.

If it's an open surgically inplanted
nucl eus repl acenent, | woul d consider that a standard
surgical procedure and neither mninmally nor |ess
i nvasive. The pedicle screw systens, if they can be
applied under sedation and | ocal anest hesi a
per cut aneously as sone are, | woul d consi der that |ess
i nvasi ve.

| f they require an open surgical

procedure, | would consider that a normal surgica
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procedure neither mnimally nor |ess. Finally, the
i nterspi nous process spacers | would consider them
mnimally invasive.

DR. NAIDU. Thank you, Dr. Yaszenski.

Dr. Rudicel .

DR RUDI CEL: I don't have anything to
add.

DR. NAIDU. Dr. Kim

DR KIM | concur with Dr. Yaszenski.

DR. NAIDU. Dr. Diaz.

DR. DIAZ: | concur also.

DR. NAIDU. M. Whittington.

MS. VWH TTI NGTON: | concur.

DR. NAIDU. M. Adans.

M5. ADAMS:  No additional commrents.

DR. NAI DU. Have we answered t hat question

adequat el y?
MR. MELKERSON: | believe so. Thank you.
DR. NAIDU. Thank you. At this point |
woul d |like to thank the panel nenbers for traveling
| ong distances and for all their tinme that has been

put toward this neeting. | would Iike to adjourn the
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nmeeting at this point.

MR, MELKERSON: Before we adjourn, | would
like to thank the speakers who spoke today on this
topic. We knowit was a difficult topic both for the
panel and for the audience as well as for the FDA
Again, we would like to thank the panel nenbers and
Dr. Sanjiv Naidu for standing in for Dr. John
Kirkpatrick. Thank you

DR. NAIDU. Thank you.

(Wher eupon, at 11:48 a.m the neeting was

adj our ned.)
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